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Chapter 1

Definition of study objectives and general introduction
to pregnancy and prenatal diagnosis in women
of advanced maternal age.

1.1 Objectives of the study.

Since the availability of prenatal diagnosis to women of advanced maternal age
in the late sixties. certain changes have taken place world-wide. in the Netherlands
and in our department.

Firstly. the number of elderly gravidas increased during the last ten years in the
Netherlands as in other western countries (Hansen. 1986; Utian and Kiwi, 1988;
Fonteyn and Isada. 1988: Tas, 1990). Secondly. chorionic villus sampling (CVS)
was introduced in our department in 1984.

Another change occurred in 1984 when in the Netherlands the age limit for
women who were entitled to have prenatal diagnosis was lowered from 38 to 36
years of age.

Finally, from 1987 onwards in our department all CVS procedures for advanced
maternal age were performed transabdominally as opposed to the transcervical
approach between 1984-1987.

The purpose of the present study was to determine the impact of these changes
on prenatal diagnosis in women of advanced matermal age during the period 1984-
1990. The following aspects were studied:

1. The uptake {utilization) of prenatal diagnosis in women of advanced maternal age
in the Southwest region of the Netherlands.

2.The effect of the introduction of CVS on the utilization of prenatal diagnosis:
which sampling approach should be adopted and the acceptability of CVS by the
patient and the referring physician.

3.The effect of CVS on pregnancy termination and spontaneous fetal loss and subse-
guent reproductive behaviour.

4.The difference in prenatal diagnostic approach between singleton and twin preg-
nancies.

1.2 General introduction to pregnancy and prenatal diagnosis in elderly women.
Effect of maternal age on complications of pregnancy.

Introductory remarks.

During the last ten years an increasing number of women has been postponing
childbearing until their midthirties (Hansen, 1986: Utian and Kiwi, 1988: Fonteyn
and Isada, 1988).
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Not only has the absolute number in the age group of 35-45 years grown because
of the post second world war baby boom, but also a higher percentage of these
women has become pregnant (Davidson and Fukushima, 1985; Utian and Kiwi,
1988). Cne reason for the increased tendency to delay pregnancy is that more
women complete their training and establish a career before starting a family of their
own (Danjels and Weingarten, 1979; Kessler et al.. 1980). Another reason for delay-
ed parenthood is a history of infertility (Kessler et al.. 1980). Further, as a result of
present medical care pregnancy at advanced maternal age is no longer subject to
considerable risks (Kirz et al., 1985). However, pregnancy outcome and maternal
mortality are still less favourable in women over 33 years compared with younger
women (Hansen. 1986: Hogberg, 1986; Utian and Kiwi, 1988).

A brief review concerning pregnancy and fetal outcome in women of advanced
maternal age will be presented in this introductory chapter in order to define the
position of prenatal diagnosis. Fetal loss after prenatal diagnosis and genetic termi-
nation of pregnancy can only be judged when compared with the natural course of
pregnancy in the elderly gravida.

1.2.1 Conceprion.

Despite a regular menstrual period and no obvious explanations for reduced fer-
tility. women beyond the age of 38 may have an inferulity rate as high as 50%
(Stein, 1985; Hansen. 1986).

Likewise. in a series of women between 35 and 40 years of age receiving donor
insemination. the conception rate was as low as 30% (Ceros et al.. 1982: van Noord-
Zaadstra et al., 1990).

The following explanations for the reduced fertility in elderly women have been
put forward: 1) uterine and ovarian dysfunction (luteal insufficiency) caused by an
impaired circulation resulting in early. unnoticed abortions (Stein. 1985); 2) an
increased number of pre-implantation abortions as a result of a higher incidence of
chromosomal abnormalities (Simpson. 1990): 3) It has recently been demonstrated
that poor odeyte quality plays an important role in age-related reduction in fertility
(Navot et al., 1991).

1.2.2 Aborrion risk.

Both the difficulty in conceiving and the risk of early abortion constitutes a pro-
blem for the elderly woman. After the age of 35 there is a steep increase in the per-
centage of spontaneous early abortions (McFadyen, 1935; Fonteyn and Isada, 1988).
from approximately 10-15% at the age of 35 to 25% at the age of 40 years (Stein.
1983: Hassold and Chiu, 1985). Similar data were found in our department (Cohen-
Overbeek et al., 1990).

The increased abortion risk for elderly gravidas reflects the impaired function of the
uterus and ovaries as well as the increased rate of trisomic ¢onceptions (see 1.2.3).



1.2.3 Cytogenetic studies.

Aneuploidy of chromosomes, monosomy or trisomy. is caused by non-disjunc-
tion during meiosis or by anaphase lag. when a chromosome is lost during early
mitosis of the zygote. The risk of aneuploid conceptions increases with advancing
maternal age (Ferguson Smith and Yates. 1984: Hook et al.. 1988: Morton et al..
1938). Down's syndrome with trisomy 21 in pregnancies of older mothers is usually
caused by non-disjunction in maternal meiosis I (Stewart et al., 1988). The recurren-
ce risk of trisomy 21 is 1-2%. irrespective of matemal age and should be added to a
possible age factor.

The role of paternai age in trisomy has long been subject to debate. Initially, the
age of 55 served as the paternal age limit, beyond which prenatal diagnosis should
be offered (Stene et al.. 1977). However. many later studies showed that the paternal
age appeared to be of lintle, if any. influence (Hook and Cross. 1982: Ferguson
Smith and Yates, 1984: Morton et al., 1988). )

The recurrence of trisomy 21 in a subsequent pregnancy should always be an
indication for karyotyping both parents. preferably in more than one cell type. to
detect mosaicism. There is a possibility of gonadal mosaicism as was found in the
ovaries of a woman whose first child displayed Down's syndrome. followed by three
subsequent pregnancies with trisomy 21 {Sachs et al.. 1990b).

Down's syndrome can alsc be caused by an unbalanced Robertsonian transloca-
tion of chromosome 21. mostly to chromosome 14. Approximately one third of these
are caused by a parental carrier. with 43 chromosomes, however, 95% of the Down’s
syndromes are caused by non-disjunction (Pulliam and Huether, 1986).

The unexpected finding of a balanced reciprocal translocation after prenatal
diagnosis occurred in 0.23% in our centre. In nearly 70% one of the parents appe-
ared to be carrier (personal communication E.S.Sachs). A translocation (whether
balanced or unbalanced) in the (fetal) index patient should always be followed by
chromosomne studies in the family, starting with the parents. to detect familial trans-
locations and by counselling of carriers on their risk for an unbalanced translocation.
causing Down's syndrome.

In general. the incidence of chromosomal aneuploidy depends on both gestation-
al and matemal age. (Fig 1. table 1.2 and 3). The percentage of abnormal fetal
karyotypes increases with advancing maternal age but decreases as pregnancy
advances because of spontaneous abortion of fetuses with aneuploidy (Hassold and
Chiu, 1985; Hook. 1988 and 1989) (Fig 1).

Early spontaneous abortions showed an abnormal fetal karyotype in 60-70%
(Boué et al., 1975:; Stein. 1985: Hassold and Chiu, 1985). A survey of nearly 3000
spontaneous abortions by Jacebs et al. (1987) showed autosomal trisomy in 53% of
abnormal karyotypes and both monosomy X and polyploidy in about 20%. Because
of this natural selection of chromosomally abnormal fetuses, only few pregnancies
with an abnormal karyotype will result in the birth of a live infant. Recurrent abor-
tons may be caused by a parental carrier of a mosaic or a structurally balanced ano-
maly. For this reason couples should be karyotyped when they have had two or more
spontaneous abortions, to detect these carriers and counsel themn about their risks. In
a study by Sachs et al. (19853) a carrier was detected in about 5% of couples.
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Fig. 1. Percentage of abnormal fetal karyotype at CVS, amniocentesis and at live birth relative
1o maternal age.

Table 1. Incidence of chromosomal abnormalities per year of age in CVS at 10 weeks.

Maternal age Down's syndrome All chromosemal abnormalities
(years) % K
36 0.6 1.1
37 0.7 1.5
38 1.0 2.0
39 1.3 26
40 1.8 34
41 24 4.5
42 32 5.9
43 42 7.7
4 5.6 10.1
45 7.5 132

Based on Hook et al, 1988; Hook and Cross. 1989,
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Table 2. Incidence of chromosomal abmormalites per year of age at amniocentesis.

Maternal age Down's syndrome All chromosomal abnormalities
(years) % %
36 0.5 1.0
37 0.6 1.2
38 03 1.5
39 1.0 1.8
40 1.3 23
41 1.7 29
42 22 37
43 2.7 4.5
44 35 5.0
43 4.4 6.2

Based on Ferguson Smith, 1983.

Table 3. Incidence of chromosomal abnormalities per year of age in live births.

Maternal age %o
(ycars)

36 0.7
37 0.8
38 0.8
39 1.2
40 1.6
41 2.0
42 2.5
43 33
44 42
45 54

Based on Hook. 1981,

Abnormal karyotypes with trisomy which are compatible with life after birth are
wisomy 21 (Down's syndrome), trisomy 13 (Patau syndrome) and trisomy 18
(Edwards' syndrome). Autosomal trisomies are associated with congenital malfor-
mations and severe mental retardation. About half of all Down's syndrome infants
display a congenital heart anomaly, which will shorten their life expectancy. The
other two trisomies are usually asstociated with more serious malformations resul-
ting in perinatal death. whilst only 10% of these children survive their first year. The
anomalies caused by aneuploidy of X-chromosomes are less evident. Turner's syn-
drome (45.X) can be diagnosed at birth by short length and lymphedema of the
hands and feet, whilst Klinefelter's syndrome (47 XXY) in most cases will only
manifest itself at puberty or later by small testes and sterility. Cognitive develop-
ment in Klinefelter boys is slightly impaired compared to the average range. Their
1Q is on average 10 points lower compared to a control group. Speech and language
skills are reduced. Most boys need special attention for leamning difficulties
(Robbertson et al.,1991).
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In the triple X syndrome (47,XXX) cognitive skills are depressed with a significant
lower IQ than controls. Furthermore. speech. language and educational progress are
delayed (Robbertson et al..1991).

If a sex chromosome ancuploidy is diagnosed after prenatal testing counselling
of the parents must include information about the expected phenotype. fertility and
psychosocial abilities and behaviour (Verp et al., 1988).

In case of unexpected cytogenetic results in prenatal karyotyping it is often
necessary to karyotype the parents to detect familial anomalies. Additional ultra-
sound examinations may support the diagnosis of an abnormal fetal karyotype.

1.2.4 Congenital abnormaliries.

Congenital abnormalities. unrelated to chromosomal disorders were only found
slightly more often in children born to mothers over the age of 40 (Hay and
Barbano. 1971: Stein. 1983). Heart defects show a relationship with maternal age for
all parities. Clefts, syndactyly and reduction deformities show a relationship with
elderly primiparas only. All other catagories of malformations demonstrate a slightly
raised incidence with advancing maternal age especially after the age of 40 (Hay and
Barbano, 1972).

Czeizel (1988) established a positive correlation between maternai age and the
incidence of neural tube defects, cleft lip whether or not associated with cleft palate
and congenital inguinal hernia after birth. Other malformations (hypertrophic pyloric
stenosis, ventricular septal defect and orthopedic malformations) showed no statisti-
cally significant relation with maternal age.

In 1982, Gillberg et al. reported that fine motor-problems and visuo-perceptual
dysfunction were significantly more common in children born to older women
(mean age 39.4 years) than in children born to younger mothers (mean age 27.9
years).

However, a large population-based analysis in Canada could not demonstrate
any association between the indicence of birth defects of unknown etiology and
advancing matemnal age (Baird et al.,1991).

1.2.5 Obstetric complications.

It seems that in the majority of serious threats to the fetus in elderly mothers
{prematurity, stillbirth and low birth weight). hypertensive disorders must be held
responsible (Grimes. 1981: Kirz et al., 1985: Hansen et al.. 1986: Fonteyn and Isada,
1988). The incidence of hypertensive disorders increases with age. Pregnancy incre-
ases the incidence of hypertensive disorders in elderly women 2-4 times (Utian and
Kiwi, 1988). In the study of Stein (1983) in which all elderly gravidas with pre-exis-
ting hypertension, diabetes, obesity and thrombophlebitis were excluded. no incre-
ased perinatal mortality could be established compared with younger gravidas. Also.
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the increased maternal mortality rate in womsen over the age of 35 finds its origin in
a higher incidence of pre-eclampsia and eclampsia (Hogberg. 1986).

Complications of labour associated with advanced maternal age include abruptio
placentae. placenta praevia and a raised caesarean section rate (Naeye. 1983:
Hansen. 1986: Martel et al., 1987 Berkowitz et al.. 1990).

1.3 Closing remarks.

Women of advanced maternal age without hypertensive disorders or other condi-
tions that may effect the vascular system, are not at increased risk for pregnancy
complications when compared with younger women.

However, the elderly woman is less fertile, runs a higher risk of spontaneous
early abortion and has an increased risk for chromosomally abnormal offspring.
Since the number of women who postpone childbearing until their mid-thirties is
growing. the medical profession must be prepared for more requests for assisted fer-
tility. a rise in spontaneous abortion rate, more requests for prenatal diagnosis and a
rise in chromosomally abnormal infants.

Prenatal diagnosis offers the elderly pregnant woman the possibility of avoiding
the delivery of a chromosomally abnormal infant.
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Chapter 2

Aspects of prenatal cytogenetic diagnosis in women of
advanced maternal age.

Introductory remarks.

The earliest medical literature on a specific type of congenital mental retarda-
tion, now known as trisomy 21, dates from 1846 (Séguin). In 1866 John Langdon
Down wrote his important book “Observations on an ethnic classification of idiots’.
Because of the frequently observed round facies and the typical eyefold. these
patients had features in common with the Mongolian people. Down therefore called
these mentally retarded people Mongols. Fraser and Mitchell noticed in 1876 that a
great number of these patients were born as the youngest of many brothers and sis-
ters. They held exhaustion of the uterus responsible for Down's syndrome. In 1909
Shuttleworth noted that in large families maternal age was advanced and could be
the cause of Down's syndrome. It was not until 1933 that Penrose actually proved
the relationship between matemnal age and the frequency of Down's syndrome. inde-
pendent of parity.

Two years after Tjico and Levan showed that the human cell has 46 chromosomes
(1957}, Lejeune et al. (1959) demonstrated an extra chromosome in celis of Down's
syndrome patients. later identified as chromosome 21. In 1966 Steele and Breg were
the first to analyze chromosomes of cultured amniotic fluid cells. One year later
Jacobson and Barter (1967) reported on amniocentesis for prenatal detection of chro-
mosomal abnormalities. The first publication on prenatal diagnosis of Down's syn-
drome originates from Valend et al. (1969). ,

In the early seventies amniocentesis for prenatal diagnosis starts to play a role of
clinical importance. the majority of procedures being done for advanced maternal
age. For almost fifteen years amniocentesis was the procedure of choice for prenatal
karyotyping. In 1983 chorionic villus sampling (CVS) and karyotyping of uncultu-
red chorionic villi appeared to be an alternative to amniocentesis (Simoni et al.,
1983). The advantages were obvious: the procedure is carried-out early in pregnancy
(4-8 weeks earlier compared with amniocentesis) and the results are rapidly avail-
able, providing a diagnosis at 10-11 weeks compared with 18-19 weeks after amnio-
centesis. This time difference has major consequences in terms of early termination
of pregnancy and reduced maternal anxiety. Since the mid-eighties CVS has become
an important method in prenatal diagnosis for women with high genetic risks but
also for women of advanced maternal age.

In this chapter attention is given to clinical aspects of prenatal diagnosis in
women of advanced maternal age. First we will deal with the technical aspects and
risks of the two procedures. amniocentesis and chorionic villus sampling (2.1).

The uptake rate of prenatal diagnosis in women of advanced maternal age in our
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region is presented in 2.2. Factors that influence the utilization of the facilities for
prenatal diagnosis are discussed.

Sub-chapter 2.3 focuses on chorionic villus sampling. Sampling approach (trans-
cervical or transabdominal). utilization and acceptability of CVS are discussed.

2.1 Procedureé; technical aspects and risks.
Amniocentesis.

Today, notwithstanding the widespread use of chorionic villus sampling (CVS),
ammniocentesis remains an important tool in obtaining cells for fetal karyotyping.

During the early years of prenatal diagnosis most gynaecologists used a static B-
mode ultragound scanner to identify the most suitable place for tapping amniotic
fluid (Gerbie and Shkolmik, 1975: Hill et al., 1982: Librach et al.. 1984). With the
arrival of the real-time ultrasound technique it became possible to perform amnio-
centesis under continuous ultrasound guidance (Benacerraf and Frigoletto, 1983:
Jeanty et al., 1983). A 20 or 22 gauge needle with stylet is widely used. Between 10-
20 ml of amniotic fluid is aspirated to obtain sufficient amniotic fluid cells for kary-
otyping. Aspiration of 20 ml amniotic fluid represents 7-12.5% of the total volume
at 16 weeks (Finegan, 1984). In our centre amniocentesis is performed as an out-
patient procedure, No local anaesthesia is used. The results are known within 12-16
days. depending on the quality and growth rate of the cultured fibroblasts.

The risks of amniocentesis to the fetus have been well studied during the past
twenty years. Fetal loss rates after the procedure differ between the various centres.
A procedure related fetal loss rate of 1.5% is reported in early studies (Working
Party on Amniocentesis, 1978; Hill et al., 1982). Later studies show lower abortion
rates of approximately 0.5-1% (Sachs et al.. 1982: O'Brien. 1984: Leschot et al..
1985; Tabor et al., 1986). In 1991 the fetal loss rate in our centre was 0.3% (1268
amniocenteses) before 28 weeks of pregnancy.

Other complications associated with amniocentesis include loss of amniotic
fluid, post partum respiratory problems and mild orthopedic abnormalities (Working
Party on Amniocentesis, 1978) Amniotic fluid leakage after amniocentesis varies
between 0.2% and 1.7% (Hanson et al.. 1985: Tabor et al.. 1986).

The incidence of unexpected respiratory difficulties at birth was 1.15% in the
ammniocentesis group and 0.42% in a conwol group (p=0.006) (Working Party on
Amniocentesis, 1978). This finding was explained by the possibility of mild oligo-
hydrammnios appearing after amniocentesis which could cause hypoplasia of the feta]
lungs.

Mild orthopedic abnormalities were found in the same study in 2.2% of the
amniocentesis group compared with to 1.1% in a control group. Other studies could
not confirm the increased risk for respiratory and orthopedic problems (NICHD
Amniocentesis Registry, 1976; Simpson et al., 1976; Crandall et al.. 1980).

Fetal injury during amniocentesis is extremely rare. It was seen only once in a
group of 1745 women who underwent ammiocentesis (Hanson et al.. 1983). none



were seen in the study of Tabor et al. (1986). who evaluated 4606 children after
amniocentesis. The Working Party on Amniocentesis reports a similar incidence of
needle-like scars in the study group and in a control group, An early report from our
centre reported no fetal punctures (Niermeijer et al., 1976). Until now no serious
needle injuries were reported in our centre other than a few questionable skin scars
in a series of more than 17000 amniocenteses.

The risk of Rhesus sensitization after amniocentesis in Rhesus negative mothers
can be reduced, or even eliminated by the administration of a low dose of anti-D
gamma-globulin (Brandenburg et al.. 1989).

Chorionic villus sampling.

Choriconic villus sampling (CVS) was introduced in our centre in 1983. Since
then the number of procedures has increased each year (Brandenburg et al., 1991a).
Two different techniques of chorionic villus sampling can be used, the transcervical
and the transabdominal approach. Transcervical (TC) CVS is performed berween 9-
11 weeks, transabdominal (TA) CVS is carried out after 11 weeks of pregnancy. For
both methods continuous ultrasound guidance is mandatory. A diagram of both
methods is given in fig. 1 and fig. 2.

A minimum of 10 mg chorionic tissue is required for karyotyping. The results
are known within 3-10 days.

ultraseund transducer

filled biadder

monitor

placenta
uterus
yolk sac
amnion

chorion

syringe with catheter

Fig 1 transcervical chorionic villus sampling.
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Fig. 2 wansabdorminal chorionic villus sampling.

Discrepancies between direct chorienic villi chromosome studies and fetal cells
are caused by cell lines of non-fetal origin. present as a mosaic or even in ail cells
(Simomni et al., 1985: Leschot et al., 1987: Sachs et al., 1990a). Mosaicism is repor-
ted in 1-2% of samples (Leschot et al., 1989). Mosaic cell lines of trisomy 3. 7. 16
are always of non-fetal origin and 43.X cells in more than 90%. The recognition of
false mosaics, which represent the great majority. is possible by examining culiures
of the samples. In most cases mosaicism is confined to the cytotrophoblast {Crane
and Cheung, 1988: Sachs et al.. 1990a).

Contamination by maternal cells in case of cell culture of an XX fetus should

always be considered. additional amniocentesis is only rarely necessary.
Fetal loss rates after CVS are higher than after amniocentesis since CVS is perfor-
med 4-6 weeks earlier in pregnancy. Older women have a high spontaneous abortion
rate in early pregnancy which affects the post-procedure fetal loss rate (Jahoda et
al., 1987).

Various studies have been performed to estimaie the procedure related fetal loss
after CVS. Some studies report an excess abortion risk of CVS compared with
amniccentesis between 3% and 5% (Hogge et al.. 1985: Brambati et al.. 1987; MRC
Working Party on the evaluation of CVS. 1991) However, in the latter (a multicentre
study). data from centres that only had limited experience with the procedure were
included.

]
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Several studies report a similar abortion rate after CVS as after amniocentesis
(Crane et al.. 1988: Green et al., 1988; Canadian Collaborative CVS-Amniocentesis
Clinical Trial Group, 1989: Rhoads et al.. 1989).

Factors that influence the fetal loss rate after CVS include the experience of the
operator (Brambati et al., 1987), the sampling methed (Philip et al.. 1991) and
maternal age (Jahoda et al., 1987, 1989). A recent review of literature concluded that
transcervical CVS had a 1.7% higher total fetal loss than ammniocentesis. whereas the
fetal loss rate of transabdominal CVS was the same as after amniocentesis (Philip et
al., 1991). Jahoda et al. (1987, 1989) stressed the role of maternal age in estimating
the abortion risk after CVS. Women over 36 years had a fetal loss rate up to 28
weeks of 6.1% compared to 3.1% in younger women.

CVS for wormnen of advanced maternal age is not performed in the Rotterdam centre
until 12 weeks of pregnancy because of a higher spontaneous abortion rate before
that time (Cohen-Overbeek et al., 1990).

It appears that the risk of obstetric complications after 20 weeks of pregnancy
does not differ between a 1st timester CVS group and a 2nd trimester amniocentesis
group (MRC Working Party on the evalvation of chorion villus sampling, 1991:
Rhoads et al., 1989). :

The rate of congenital abnormalities was also similar in both groups. This was
confirmed by the study of Kaplan et al. (1990). Recently, an association between
CVS and limb reduction deformities was suggested. Five of the infants born to 289
women who underwent early CVS displayed a limb abnormality (Firth et al., 1991).
CVS in these cases was performed very early in gestation (56-66 days) during the
phenocritical stage of development. Monni et al.(1991) reported an incidence of
transverse limb reductions of 0.07%. In our centre an overall incidence of 0.075%
was established. The incidence was 0.14% in the group that was sampled before 11
weeks and 0.04% in the group that was sampled after 11 weeks (Jahoda et al., in
press).

By performing TACVS in advanced maternal age at 12 weeks a low abortion
rate is achieved and the risk to the fetus is minimized. A genetic termination of preg-
nancy can then still be performed as an out-patient procedure.



2.2 Utilization of prenatal diagnosis in women of advanced maternal age in the
southwest region of the Netherlands between 1984-1589.

Introducrion.

The uptake rate of prenatal diagnosis in women of advanced maternal age in our
region was initially studied between 1978 and 1984 and reported in 1985
(Thomassen-Brepols, 1985). At that ime amniocentesis was the only method of pre-
natal diagnosis for women of advanced maternal age. Late in 1983 the technique of
chorionic villus sampling was introduced in our centre directly after its clinical
applicability was demonstrated (Simoni et al.. 1983; Ward et al.. 1983).

In the Netherlands the age limit for advanced maternal age was reduced from 38
to 36 years in 1984. From 1985 onwards a substantial number of 36 and 37-year-old
women visited our centre for prenatal diagnosis. Both the introduction of CVS and
the reduction of the age limit might effect the utilization of prenatal diagnosis.
Furthermore. during the past ten years medical information has become more acces-
sible to the public. Increased awareness of the higher risk of chromosomal abnorma-
lities in women of advanced maternal age and therefore a growing uptake of prenatal
diagnosis was expected. In addition, an increasing number of women postpone
childbearing because of their career (Kessler et al., 1980: Holloway and Brock.
1988). This will result in a rise in the aumber of older women who may use prenatal
diagnostic facilities.

In this study the following questions were addressed:

(i) has the pregnancy rate in women of advanced maternal age gone up in our
region during the last six years:

(ii) has the uptake rate for prenatal diagnosis in this age group increased during the
same period:

(iii) can a relationship be established between maternal age and uptake rates.

Marerial and Methods.

The centre for prenatal diagnosis in Rotterdam covers the Southwest region of
the Netherlands with approximately 45.000 births per year. Advanced maternal age
was defined as 36 years or older at the gestational age of 20 weeks. The number of
births provided by the Central Bureau for Statistics (CBS) was given per maternal
vear of age at the time of delivery. Tt foliows that not all women who were 36 years
at the time of delivery were entitled to have prenatal diagnosis. Of the women who
were 36 years at that time only (52-20)/32 (62%) were included in the study.

All women of advanced maternal age who lived in the Rotterdam Region and
underwent prenatal diagnosis at our centre between January 1984 and January 1990
entered the study.

The following data were collected: maternal age. date and type of procedure and
place of residence. Uptake rate graphs were constructed from these data. Data analy-
sis was performed by logistic regression.



Results,

The total number of women of 36 years and older at a gestational age of 20
weeks is given in Table 1. An overall increase from 1668 women in 1984 o 2264
women in 1989 is seen. This rise occurred in all age groups with the exception of the
group of women of 46 years and older.

Table 2 shows the increase in percentage of deliveries in elderly women in our
region during the study period.

A statistically significant increase of utilization of prenatal diagnosis was esta-
blished for women of 36 and 37 years of age. This resulted in a significant increase
in the overall uptake rate (p<0.001} (Table 3). The relation between maternal age
and the uptake rate is seen in this same table. The highest age group shows the
lowest uptake rate.

Table 1. Number of women of 36 years of age or more at a gestational age of 20 weeks in the Southwest
Region of the Netherlands between 1984 and 1989.

age 1984 1985 1986 1937 1988 1989
36+ 317 357 389 ‘ 401 442 433
37 404 423 453 466 514 540
38 280 330 322 374 385 358
39 169 204 240 225 282 271
40-45 446 436 341 531 614 622
=46 52 70 72 66 60 40
Total 1668 1820 2017 2063 2297 2264
(Data from the CBS)

*Only 62% of women who were 36 years at the time of delivery were 36 at a gestational age of 20 weeks.

Table 2. Number and percentages of deliveries in older women (36 vears of age or more at 20 weeks
gestation) in the Southwest Region of the Netherlands.

year N %
1984 1668 /37658 44
1985 1820 /38296 4.7
1986 2017 740309 5.c
1987 2063 739629 52
1988 2297 /40192 5.7
1989 2264 /40117 5.6
{Data from the CBS)
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Table 3. Percentages uptake of prenatal diagnosis between 1984 and 1989 in the Southwest Region of the
Netherlands in women of advanced maternal age.

1984 1985 1986 1987 1988 1989 p-value
36 3.9 35.0 51.2 66.0 61.5 65.6 <0.001
37 19.¢ 24.6 16.4 43.6 391 40.5 <0.002
38 45.0 46.7 525 47.3 377 48.0 n.s.
39 36.0 44.1 421 46.7 41.8 36.5 ns
40 24.1 17.8 19.4 18.9 228 29.7 ng*
overall 324 309 39.6 42.1 387 429 <0.001

*data of 1989 not included for calculation of p-value.

Discussion

The total number of eligible women for prenatal diagnosis in our region incre-
ased during the study period. As expected. the number of women who gave birth at
the age of 36 or more decreased with advancing maternal age. The low number of
women of 36 years in Table 1 is caused by the fact that only 62% of the women,
who were 36 at the time of delivery. were entitled to prenatal diagnosis (Material
and methods). The percentage of elderly gravidas increased from 4.4% in 1984 to
5.6% in 1989, this is in agreement with other studies that reported an increasing
numiber of older gravidas (Fonteyn and Isada, 1988; Berkowitz et al., 1990: Baird et
al., 1991). In 1984 prenatal diagnosis became accessible to women of 36 and 37
years of age. Therefore. the utilization in this group shows an acute rise. Women of
38 and older, who were entitled to prenatal diagnosis during the previous years. did
not demonstrate an increase in utilization during the study period. In the group of
very advanced maternal age (>40 years) no increase in the uptake rate was seen until
1989, Further data have to be awaited to demonstrate whether this rise is continuing.
The overall uptake rate appeared to have increased during the study peried.
However. it must be realized that this rise is only caused by an increase in the group
of 36 and 37 years of age as no increase could be established for the older group
apart from a rise in 1989 of the very advanced age group.

The uptake rate for prenatal diagnosis depends Iargely on two factors. Firstly, the
obstetrician’s attitude towards prenatal diagnosis plays a major role when patients
are counselled (Lippman-Hand and Cohen, 1980: Lippman-Hand and Piper. 1981:
Bernhardt and Bannerman, 1982: Bell et al., 1984). A study concerning the referral
patterns amongst obstetricians in New York State (USA) indicates that as many as
47% never referred a patient for amniocentesis. In this same study it appeared that
the obstetricians who did refer patients for prenatal diagnosis were younger and
fewer of them were catholics (Bernhardt and Bannerman, 1982). A survey amongst



women of advanced maternal age in Ohio (USA) who did not undergo prenatal tes-
ting, revealed that 24.7% of the women had never heard of the test (Volodkevick
and Huether, 1981). In a study from Queensland it was concluded that 49% of the
referred patients raised the question of prenatal diagnosis themselves with their doc-
tor (Bell et al.. 1984).

In the Netherlands a lawsuit against an obstetrician who had not informed a 43-
year old gravida about her increased risk for Down's syndrome in her offspring was
won by the woman (Editorial Ned Tijdschr Geneesk. 1986). This verdict might
affect the percentage of obstetricians that mention the possibility of prenatal diagno-
sis but it is assumed that the effect on the referral pattern is limited in obstetricians
who are not in favour of prenatal diagnosis.

The second factor that plays an important role in the utilization of prenatal diag-
nosis is the socig-economic status of the women (Thomassen-Brepols et al., 1982:
Bell et al., 1984; Knott et al., 1986;). Amongst black women from rural areas in
Georgia the uptake rate was reported to be as low as 0.5% as opposed to 60% uptake
in white urban counties during the same period (Sokal et al., 1980). Likewise, a sig-
nificantly higher number of Asian women in the London area refuses the offer of
prenatal diagnosis compared with European women (Knott et al., 1986).

In Rotterdam the uptake rate for prenatal diagnosis in women of advanced
maternal age amongst the ethnic minorities was 4% in 1981 whereas 25% of the
Dutch women were tested (Thomassen-Brepols et al., 1982). Accordingly, a survey
under non-pregnant graduates between 38 and 43 years of age in the early years of
prenatal diagnosis showed that 83% would opt for prenatal diagnosis when pregnant
(Bundey. 1978).

A remarkably low uptake at the age above 40 is noted in our study despite the
increased risk of chromosomal anomalies. This can be explained by the high percen-
tage of women of very advanced maternal age that belong to ethnic minorities
{Brandenburg et ai., 1992).

Information about prenatal diagnosis to ethnic minorities therefore needs special
attenton. One should not be too pessimistic about the results of this effort. In
Atlanta a group of black women of low socio-economic status received extra atten-
tion regarding information on the facilities for prenatal diagnosis: 61% of them elec-
ted to undergo the procedure (Marion et al.. 1980).

The freedom of choice to undergo prenatal diagnosis can only be guaranteed if
eligible women are well-informed. Proper information to the medical profession and
mothers of advanced age should be a matter of concem since the number of eligible
WOITEI 1s growing.



2.3 Cherionic villus sampling; sampling approach, utilization, and acceptability.
2.3.1 Sampling approach.
Introductory remarks,

It was the transcervical approach which was almost exclusively used at the time
that first trimester CVS was introduced for prenatal diagnosis of chromosomal. met-
abolic and DNA disorders (Simoni et al., 1983; Jahoda et al., 1985: Sachs et al.,
19883). '

The transabdominal access was initially an alternative to those women in whom
the transcervical approach was contraindicated ¢.g. when cervicitis or cervical steno-
sis was present or in whom the pregnancy had progressed beyond 12 weeks of gesta-
tion. Furthermore, TACVS was used in the second and third trimester when rapid
karyotyping was important. in particular when fetal abnommalities were established
by ultrasound (Pijpers et al., 1988a; Hogdal et al., 1988).

It became obvious that the transabdominal route had certain advantages over the
cervical route: the procedure is less embarrassing to the patient. the cervix (difficult
to disinfect) is avoided. the rate of post procedure blood loss is reduced since the
cervix is no longer traumatised by a tenaculum,. Furthermore, the procedure can be
performed when the patient has an empty bladder and is therefore less time consu-
ming since many of the patients needed to drink and wait to obtain sufficient bladder
distension for TCCVS. Contractions of the uterus which cause frequently a delay at
TCCVS pose hardly ever a problem at TACVS.

Monni et al. (1988) reported 71 patients who had undergone TCCVS as well as
TACVS (in different pregnancies). All women gave preference to TACVS,

In our centre it was established that the fetal loss rate after CVS depends largely
on maternal age and timing of the procedure (Jahoda et al.. 1989). In the group of
advanced maternal age (=36 years) the fetal loss rate (<28 weeks) was 6.2% after
TCCVS and 5.8% after TACVS when sampled before 12 weeks.

The fetal loss rate drops to 2.4% after TACVS when the sampling takes place
after 12 weeks (Jahoda et al.. 1991). This 1s explained by the high pre-TACVS abor-
tion rate (Cohen-Cverbeek et al.. 1990).

Transabdominal cherionic villus sampling after 12 weeks seems therefore to be
the method of choice for prenatal diagnosis in the first trimester in women of advan-
ced maternal age.



2.3.1.1 Transabdominal viillus sampling in early second trimester: a
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Summary

Transabdominal chorionic villus sampling (TA-CVS) was performed in 707 via-
ble singleton pregnancies to exclude chromesomal abnormalities. Maternal age ran-
ged between 36 and 49 years (mean 37.9 years): gestational age varied between 10.2
and 18.3 weeks (mean 13.3 weeks). In 639 women {90.4 per cent), a sufficient
amount of chorionic tissue (= 10 mg) was obtained after one needle insertion; in 66
women (9.3 per cent) two insertions were needed. An abnormal chromosome pattern
was established in 19 cases (2.9 per cent). Vaginal bleeding or spotting within 28
days after TA-CVS occurred in 11 cases (1.5 per cent). The completed follow-up of
678 chromosomally normal pregnancies showed an overall fetal loss rate of 2.6 per
cent before 28 weeks. The overall perinatal mortality was 0.9 per cent. When rela-
ting fetal loss to gestational age at TA-CVS, this was 6.6 per cent in woren sampled
before 12 weeks against only 1.8 per cent after 12 weeks. At the same time. the per-
centage of fetal loss occurring within two weeks following the procedure was 75 and
30 per cent, respectively. 1t is sugzested that these data reflect the decline in sponta-
neous abortion rate during this particular period of pregnancy. It is concluded that
TA-CVS is an effective procedure which, when performed after the natural decrease
of feta] loss. appears to be a safe option for women of advanced maternal age.

Key words Maternal age Fetal loss CVS in early second aimester

Introduction

The technique of transabdominal chorionic villus sampling (TA-CVS). first
reported by Smidt-Jensen and Hahnemann (1986) for first-trimester pregnancies and
by Nicolaides et al. {1986) for second-trimester pregnancies, has currently become
the method of choice in more than 10% of all CVS procedures (Jackson, 1989). TA-
CVS has been claimed to be safer with respect to bacterial contamination of uterine
contents (WHO Consultation, 1986) and also simpler and more practical than trans-
cervical CVS (Maxwell et al., 1985: Nicolaides et al., 1986: Brambati et al., 1988).
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Advanced maternal age. which is the most common indication for prenatal diagno-
sis. is associated with a significantly higher fetal loss rate following transcervical
CVS (TC-CVS) (Jahoda et al., 1987). This paper provides information on the effica-
cy and safety of TA-CVS in women from 36 years onwards.

Materials and methods.

TA-CVS was performed between March 1957 and October 1988 in 707 viable
singleton pregnancies of mothers of advanced age to exclude chromosormal abnor-
malities. Maternal age ranged between 36 and 49 years (mean 37.9 years).
Gestational age was determined from the last menstrual period and ultrasound meas-
urement of fetal crown-rump length. All women were HbsAg negative.

In each case. TA-CVS was carried out as an office procedure without local ana-
esthesia under continuous ultrasound monitoring (Hitachi-EUB 340. curved-linear
array transducer with carrier frequency of 3.5 MHz) using a 12 c¢m long 20 gauge
needle without stylet (TSK supra. biopsy cut). as recently reported by Pijpers et al.
(1988a). A maximum of two needle insertions was performed per session. Each
woman left the office 20-30 minutes after the procedure with instructions to limit her
activities during the next 24 hours. TA-CVS was contraindicated in the presence of
vaginal bleeding within 7 days of the procedure or intestinal loops sttuated between
the uterus and abdominal wall on ultrasound examination. Anti-D gamma-globulin
(75 mcg) was routinely administrated to all Rh-negative non-sensitized women.
Cytogenetic investigations were performed as described by Sachs et al. {1988). In
the case of a chromosome anomaly, selective abortion was carried-out by means of
suction curettage up to 15 weeks of gestational age. Beyond that time. prostaglandin
induction was instituted. Continuing pregnancies were followed up by means of a
questionnaire concerning short- and long-term complications prior to 28 weeks of
gestation. For statistical analysis the Fisher exact test was used. For assessment of
fetal loss before 28 weeks the 80 per cent confidence interval was used.

Results.

TA-CVS was performed between 10.2 and 11.6 weeks in 121 women (17.5 per
cent), between 12.0 and 14.6 weeks in 477 women (67 per cent), and between 15.0
and 18.3 weeks of gestation in 109 women (13.5 per cent) (late booking).

In 639 women (90.3 per cent) a sufficient amount of chorionic tissue (= 10 mg)
was obtained after one needle insertion; in 66 (9.3 per cent) two insertions were
necessary. In the remaining two women, TA-CVS failed during the first session. The
gestational age was 11.3 and 12.1 weeks. One underwent a successful TA-CVS pro-
cedure one week later: the other had amniocentesis instead. because of obesity and a
retroverted uterus with a fundal placenta. The amount of chorionic tissue obtained
for cytogenetic analyses varied between 10 and 100 mg (mean 20.8 mg). An abnor-
mal karyotype (Table 1) was established in 19 cases (2.9 per cent). one of which
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Table 1. Abnormal cytogenetic results following TA-CVS in 707 mothers aged 36 years and more.

Karyotype No
Trisomy 21 11
Trisomy 18

47 XXY 2
47 XXX 1
46.X der(Xp+) 1*

* not confirmed in fetal tissue (Sachs et al., 1988),

could not be confirmed in fetal tssue (Sachs et al., 1988). All 19 women requested
termination of their pregnancy; one additional termination was carried-out for psy-
chological reasons. Three of these terminations were performed between 16 and 18
weeks gestation. Eighty-two women (11.6 per cent) were Rh-negative and received
anti-D gamma-globulin. Bleeding or spotting within 28 days after TA-CVS occurred
in 11 cases (1.5 per cent), two of which experienced bleeding longer than 7 days.
Transient lower-abdominal discomfort was documented in 72 cases (10.2 per cent).
The completed follow-up of 687 chromosomally normal pregnancies showed an
overall fetal loss rate of 2.6 per cent (N=18) before 28 weeks. Beyond this gestation-
al age the perinatal mortality was 0.9 per cent (N=6). When relating fetal loss to
gestational age at TA-CVS, this was 0.6 per cent (N=8)(80 per cent confidence
interval 3.7-9.5) in women sampled before 12 weeks. In women undergoing the TA-
CVS procedure beyond 12 weeks the fetal loss rate was 1.8 per cent (N=10) with 80
per cent confidence interval 1.1 - 2.5 (Table 2). This difference is statistically signi-
ficant (p = 0.006). When relating to the number of needle insertions at one session.
no statistically significant difference could be established between the fetal loss rate
following one (2.2 per cent) and two needle insertions (3 per cent). Seventy-five per
cent of the fetal loss cases were observed within two weeks following TA-CVS
when the procedure was performed before 12 weeks against 30 per cent when the
procedure was carried-out beyond 12 weeks of gestation.

Table 2.Fetal loss rate in continuing pregnancies of mothers of advanced age related to gestatonal age at

TA-CVS.
Gestational
agein N 30%
weeks N fetal confidence
at TA-CVS WOIMen loss % interval
<12 120 8 6.6 3.7-95
=12 367 10 1.8 1.1-2.3
Toral 687 18 2.6




Discussion.

TA-CVS can be considered an effective method for prenatal diagnosis allowing

adequate chorionic tissue to be collected in nearly 100% of cases during one session.
The low incidence of short-term complications such as vaginal bleeding (1.5 per
cent) has also been reported by others (Lilford et al., 1987: Brambati et al.. 1988:
Smidt-Jensen and Hahnemann, 1988: Pijpers et al.. 1988a). When assessing the pro-
cedure-related fetal loss rate, the spontaneous abortion rate in women of advanced
age should be considered. Lippman et al. (1984) described a spontaneous abortion
risk in a group of women older than 35 years as varying from. 5 to 9% between 9 and
11 weeks and decreasing to 1-5 per cent between 12 and 16 weeks. We observed a
significant reduction in fetal loss rate if TA-CVS was performed from 12 weeks of
gestation (1.8 per cent against 6.6 per cent before 12 weeks). A similar marked drop
in spontaneous zbortion rate during this period of pregnancy has been reported in
pregnancies without any invasive procedure (Liu et al.. 1987). The significant
decline in spontaneous abortion rate during the late first trimester of pregnancy is
also expressed by our finding that when TA-CVS was performed before 12 weeks of
cestation, fetal loss mostly (75 per cent) occurred within 2 weeks following the pro-
cedure, whereas this was only the case in 30 per cent when TA-CVS was carried-out
beyond that gestational age. This observation is clearly related tc the decline in
spontaneous abortion rate described in women of advanced age (Lippman et al.,
1984: Gustavii. 1986).
TA-CVS performed at 12-13 weeks” gestation still allows termination of pregnancy
as an office procedure as is demonstrated in our study and recommended by others
(McGovern et al., 1986; Robinson et al.. 1988). When the fetal loss rate was related
to the number of needle insertions no significant difference between one or two
needle insertions could be established. It can be concluded that TA-CVS is an effec-
tive procedure., which when performed after the natural decrease of fetal loss rate.
appears to be a safe option in advanced maternal age.
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Summary.

Data from 3611 consecutive CVS (TC.n=1780; TA.n=1831) were analysed with
emphasis on influence of maternal and gestational age at CVS on the fetal loss rate
<28 weeks. For TC-CVS the gestational age varied from 9.3-11.6 weeks, for TA-
CVS from 9.3-20 weeks. Sampling efficacy at first attempt was 86.5 per cent and 93
per cent respectively. In 4.6 per cent an abacrmal result was established. In older
mothers (n=2362) the fetal loss rate was significantly higher (p<0.05) when samplad
before 12 weeks (TC-CVS 6.2 per cent, TA-CVS 5.8 per cent). When the CVS (TA)
was performed after 12 weeks the fetal loss rate decreased to 2.4 per cent.

In 1079 younger women the fetal loss rate remained low (TC 2.8 per cent: TA
<12 weeks 1.8 per cent; TA >12 weeks 1.7 per cent) and was not influenced by
gestational age at the time of sampling. We concluded both methods safe and relia-
ble when the choice of application considers maternal age.

Key words CVS Fetal loss rate Maternal age Gestational age.

Introduction.

Since the introduction of first-trimester prenatal diagnosis on chorionic villi by
Simoni et al. in 1983, chorionic villus sampling (CVS) has become a widespread
alternative to second-trimester amniocentesis. In this study we report our experience
with 3611 consecutive cases of CVS (TC-CVS.n=1780: TA-CVS.n=1831). Since
the major indication (65.5 per cent) for CVS in women is advanced maternal age.
attention was particularly focused on this group of women. The procedural risk was
evaluated with emphasis on variables which might influence the fetal loss rate, such
as maternal age. the number of uterine entries. and gestational age at CVS.

Patients, methods and resuits.

Data were obtained on blood group. Rh factor. eventual Rh sensitization and
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HbsAG in all 3611 women. In 1780 women with negative cervical mucus culture, a
TC-CVS was performed using a Portex or Angiomed catheter with ultrasonic gui-
dance provided by a real-time sector scanner (Diasonics DFR 1, frequency carrier 3.5
MHz). The 1831 women scheduled for TA-CVS were seen by the same team
employing a modified “free-hand”™ method (Holzgreve et al., 1987). A 20-gauge
needle without a stylet and with a biopsy cut was used; ultrasound guidance was
provided by a Hitachi EUB-340 curved linear-array real-time scanner (frequency
carrier 3.5 MHz). An adequate sarnple was obtained at first attempt of TC-CVS in
86.5 per cent and of TA-CVS in 95 per cent. The average amount of chorionic tissue
withdrawn was 21 and 23 mg. respectively. The gestational age at TC-CVS varied
from 9*-11° weeks (mean 10') whilst at TA-CVS the upper limit was extended to 20
weeks for late bookings (9°-20 weeks: mean 12°).

The cytogenetic studies were performed using Simoni’s direct method with FAU
synchronisation according to Gibas et al., 1987 and Sachs et al.. 1988. Results were
available within a few days: 1-2 weeks were required for the biochemical and/or
DNA-studies. All Rh-negative non-sensitized women received a single dose (75
mcg) of anti-D gamma-globulin.

An affected fetus was established in 165 pregnancies (4.6 per cent); these and
five other pregnancies (psychosocial reasons) were terminated. One fetus at risk for
metachromatic leucodystrophy. and one at risk for Niemann Pick III were diagnosed
as unaffected in chorionic villi but detected as affected in cultured ammiotic fluid
cells. With one exception (parents refused amniocentesis), all abnormal fetal karyo-
types were confirmed on fetal tissue after termination whilst all newborns were of
the expected karyotype (Table 1). The fetal loss rate was significantly higher
(p<0.03) in mothers at advanced age when sampled before 12 weeks of gestation.
which is in accordance with the expected higher spontaneous abortion baseline in
older women (Gustavii. 1984: Jahoda et al., 1989: Cohen-Overbeek et al., 1990},
The fetal loss rate in this group of women was 6.2 per cent for TC-CVS and 5.8 per
cent in TA-CVS (Table 2). When TA-CVS in older mothers was carried-out after 12
weeks. the fetal loss rate was 2.4 per cent. The fetal loss rate after TA-CVS in youn-
ger mothers was not influenced by gestational age (Table 2).

Follow up.

The pregnancy outcome after 28 weeks showed 3.15 per cent (0=98) premature
deliveries with an overall perinatal mortality of 0.93 per cent (n=29). None of the 26
(0.83 per cent) congenital malformations diagnosed after birth could have been
detected by CVS or ultrasound during the procedure.

Conclusions.

The fetal loss rate in the group of older mothers can be decreased by postponing
the procedure beyond the natural drop in the spontanecus abortion baseline.
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Summarizing our experience with transcervical and transabdominal CVS and
analysis of chorionic tissue, we can confirm the reliability, safety, and efficacy of

this method.

Table 1. Outcome of 3611 pregnancies after CVS for prenatal dagnosis.

N TC-CVS N  TA-CVS
(%) (%)

Selective abortion 114 (6.4) 51 {2.78)
(abnormal result)
Termination for other 4 0.22) 1 (0.06)
TEASONS
QOverall fetal loss 30 (4.9) 47 (2.64)
< 28 weeks
Lost to follow-up 3 0.2 - -
Ongoing pregnancies - - 208 (e
> 28 weeks
Delivered < 37 weeks 37 (2.3) 61° (4.0
Delivered > 37 weeks 1545% (97.6) 1466% (96.0)
Perinatal death 15 (0.95) 14 0.9

1 TUFD in twins at 31 wecks.
*including six pairs of twins.

Table 2. Relation between gestational age at TC- and TA-CVS and abortion rate for 2362 mothers aged
36 years or more and in 1079 younger mothers.

Gesmational age at CVS

< 12 weeks > 12 weeks
Fetal loss Fetal loss
Type of N % N G
CVs
Mothers aged < 36 years  TC 13 2.7 - -
TA 2 (1.8) 5 (1.7)
Mothers aged > 36 years TC 62 (6.2) - -
TA 11 5.8) 29 2.8
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2.3.2 Utilization.
Introductory remarks.

With the introduction of CVS in early pregnancy, a first trimester abortion can
be carried-out in case of an abnormal result. This has major consequences since an
early abortion is less traumatic than a mid-trimester termination. Furthermore, a first
trimester abortion is to be preferred for economic as well as logistic reasons compa-
red with a termination in the second tmmester which requires hospitalization of
several days. It is, therefore, important to be informed about the utilization of CVS
as well as the effect that CVS has on the uptake of prenatal diagnosis. The hypothe-
sis that more women will make use of prenatal diagnostic facilities because an early
abortion is more acceptable than mid-trimester termination will be tested in this sub-
chapter.

Effect of chorionic villus sampling on utilization of prenatal diagnosis
in women of advanced maternal age.

Helen Brandenburg'* Coen G.Gho'. Milena G.J.Jahoda'* Theo Stijnen®,
Hans Bakker', Jury W.Wladimiroff '*

'Departments of Obstetrics and Gynecology, *Clinical Genetics and
“*Biostatistics, Academic Hospital-Dijkzigt, Dr.Molewaterplein 40, 3015 GD Rotterdam. The Netherlands

Published in Clinical Genetics 1992:41:239.242.
Reprinted with permission from Munksgaard International Publishers Ltd, Copenhagen.

The effect of the introduction of chorionic villus sampling on the utilization rate
of prenatal diagnosis in advanced maternal age was studied during the period 1
January 1985 - 1 January 1991. On the first of January 1984, the age limit for prena-
tal diagnosis in The Netherlands was lowered from 38 to 36 years of age, but it las-
ted until 1985 before women of 36 and 37 years made use of the facilities for prena-
tai diagnosis. The overall uptake rate during the studied period increased significant-
ly, but only because of the increased uptake rate in the group 36 and 37 years. In the
maternal age group of 42 years and older, an uptake rate as low as 15.9% was esta-
blished. This was mainly determined by the relatively high percentage (73.0%) of
women from ethnic minorities in this age group. The number of CVS procedures
increased significantly during the study period. but the utilization rate was not influ-
_enced, since the number of amniocenteses decreased accordingly. An increase in
acceptability of prenatal diagnosis by women of advanced maternal age due to early
testing and early termination of pregnancy could not be substantiated in the present
study.

36



Key words : advanced matemnal age - chorionic villus sampling - prenatal diagnosis -
uptake rate.

In the mid-eighties, two major changes involving prenatal diagnosis took place
in The Netherlands.

Firstly, in 1984 chorienic villus sampling (CVS) became available for clinical
use, soon after the publications in 1983 by Ward et al. and Simoni et al. It was
expected that since this test was performed earlier in pregnancy and results were
obtained faster than after amniocentesis, prenatal diagnosis would become accepta-
ble to more women of advanced maternal age. A higher uptake rate was therefore
anticipated. Secondly, in the same year the age 1imit for prenatal diagnosis in wormen
of advanced maternal age was reduced from 38 to 36 years of age.

In this study the following questions were addressed: a) Has there been an incre-
ase in the uptake rate for prenatal diagnosis since 1985; b) Has a shift occurred from
amniocentesis towards CVS during the same period; ¢) What was the uptake for pre-
natal diagnosis relative to advancing maternal age; d) Did a relationship exist be-
tween matemnal age and the nature of the procedure (CVS or amniocentesis)?

Materizal and methods.

In the Netherlands, approxirmately 35% of all confinements take place at home,
under the care of a midwife or general practitioner (Kleiverda et al., 1990). All these
deliveries involve low risk patients. All births in primigravidas over 35 years of age
and in multigravidas over 40 years of age take place in a hospital. Around 80% of all
women of advanced maternal age in Rotterdam including suburbs deliver in one of
the hospitals in the Rotterdam region. .

All women of advanced maternal age who delivered in one of the six District
hospitals or the University Hospital in Rotterdam between first January 1985 and
first January 1991 were included in the study'. Advanced maternal age was defined
as 36 years or more at twenty weeks of gestation. A total of 2045 records was analy-
sed. The calendar vear and maternal age at the time of the procedure and the nature
of the procedure were evaluated retrospectively for both women who underwent pre-
natal diagnosis and those who did not. Uptake rates were calculated for all women
together per year of maternal age and per calendar year, using the ordinary X-test
and the % -test for trend proportions (Armitage and Berry, 1987).

'During the years 1989 and 1990 data from three District hospitals plus the University Hospital were stu-
died. Three hospitals denied the disposal of infermation because of changed laws on patients privacy.
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Results.

Fig. 1 shows the uptake rate for prenatal diagnosis between 1935-1990. There is
a statistically significant increase (p<0.001) in uptake for prenatal diagnosis from
36.3% in 1985 t0 48.9 % in 1990.

1285 1686 1987 1988 1989 1980
Fig.1 .Uptake of prenatal diagnosis in women of advanced matemal age between 1985 - 1990

The uptake for prenatal diagnosis relative to maternal age is presented in Fig. 2.
A maximum uptake rate at the age of 40 was observed: this was followed by a
decrease afterwards. At maternal age of 43 and older. the uptake rate for prenatal
diagnosis is as low as 15.9%. The percentage of women originating from Turkey,
Morocco and the Cape Verde Islands was 73.0% at the age of 42 years and older as
opposed to only 15.5% in the age group of 36 - 42 years. When women of ethnic
minorities are excluded. the uptake rate in the age group of 42 years and older incre-
ases from 15.9% to 41.2%. The uptake at maternal age 36-37 years increases from
22.3 % in 1985 to 50.5% in 1990. whereas at maternal age of 38 years and older the
uptake rate virtually remains uochanged. Fig. 3 illustrates the initially slow growth

60

36 37 38 39 =42

Fig, 2. Uptake of prenatal diagnosis during the years 1985 - 1990 in each maternal age group.
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Fig, 3. Percentages of CVS and amniocentesis between 1985 - 1990 in women of advanced maternal age.
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Fig. 4. Percentage that CVS represents of all procedures performed between 1985 - 1990 in women of
advanced maternal age.

of the share that CVS represents in all procedures performed in women of advanced
maternal age. Only since 1988 a substantial proportion of procedures (44.9%) is
represented by CVS, with a concomitant drop in the number of amniocentesis proce-
dures. In 1990, more CVS procedures than amniocenteses were performed. Fig. 4
shows that the percentage of CVS procedures does not significantly change relative
to maternal age.

Discussion.

Between 1985 and 1991, the overall uptake rate in women of advanced maternal
age who delivered in one of the Rotterdam hospitals was subject to a significant rise.
However, this increase was due to the rising uptake in the age group of 36-37 years.



In women of 38 years and older. the uptake remained virtvally unchanged. These
data suggest a time delay between the introduction of a lower age limit for prenata)
diagnosis (editorial Ned Tijdschr Geneesk, 1986) and the actual implementation of
this change in policy by referring physicians.

From various studies it is known that the physician’s attitude to prenatal diagno-
sis is of importance for the referral rate as most women learn about the possibilities
of prenatal diagnosis from their physicians (Bernhardt and Bannerman, 1982; Bell et
al, 1984). This may also explain the observation that the introduction of CVS had no
significant impact on the overall uptake rate in women of advanced maternal age. It
is understandable that an obstetrician who does not favour prenatal diagnosis in
general for religious or ethical reasons, will still refer very few eligible patients,
despite the fact that the newly introduced method (CVS) results in a diagnosis in the
first trimester.

The uptake rate for prenatal diagnosis increased up to the age of 40 years.
Beyond that age, despite a higher genetic risk, a lower uptake rate is noticed. This is
in agreement with an earlier study by Adams et al. (1981). The low uptake rate in
the maternal age group of 43 years and older may be determined by the fact that this
group harbours relatively more women from ethnic minorities. In other studies a
lower uptake for prenatal diagnosis has been reported amongst non-white women of
advanced maternal age compared to white women in the same age group (Sokal et
al.. 1980: Marion et al.. 1980}. The reasons for this poor attendance may be several
fold. Women of ethnic minorities tend to seek medical attention relatively late in
pregnancy. which may be too late for prenatal diagnosis. Furthermore, -there is a
socio-cultural and/or language barrier which causes the physician or midwife to ref-
- rain from discussing the subject of prenatal diagnosis. Finally. many Muslim
patients object to prenatal diagnosis on religious grounds. Of interest is that only a
small number of the Muslim patients are aware of the fact that the Koran allows
pregnancy termination up to a gestational age of 12 weeks. This would make CVS
the procedure of choice when chromosomal abnormalities have to be excluded.

During the study period of 1985-1990. both the absolute number and the percen-
tage of CVS-procedures were subject to a significant rise. This rise was not caused
by a higher number of patients requesting prenatal diagnosis, but by a shift from
amniocentesis towards CVS. The first few years following the introduction of CV§
a hesitation towards CVS wag noticed both among patients and referring physicians.
This was understandable from the point that the reliability. acceptability and proce-
dure related risk had yet to be established. After 1987. for many patients the advan-
tages of an early result became obvious since the risk of the CVS-procedure appe-
ared to be acceptably low. .

Sull, in a recent study we demonstrated that a considerable number of women
who underwent amaiocentesis were delayed in their referral to our centre by several
weeks as a result of the delay in counselling by the physician (Brandenburg et al.,
1991b). .

Based on the increasing risk with age of chromosomal abnormalities, a rise was
expected in the number of requests for CVS with advancing maternal age. This

40



could not be substantiated in the present study, since no age-related trend in the use
of CVS could be detected. Again, this may be determined by the relatively high per-
centage of non-autochthones in the very advanced maternal age group. it must be
realised that this study was undertaken among patients who had antenatal care in an
urban hospital near our centre and therefore had easier access to prenatal diagnosis
facilities, We expect that the uptake rates, as concluded in this paper, are higher than
in the rest of our region. although the impact of a lower percentage of women of eth-
nic minorities outside the city will probably outweigh this effect.

It can be concluded that chorionic villus sampling is accepted as a rapid, reliable
and safe method for prenatal diagnosis in autochthone women of advanced age. It
must. however. be stated that this is only true for women who already opt to undergo
prenatal diagnosis. The hypothesis that prenatal diagnosis has become acceptable to
more women of advanced maternal age because of the shift towards the first trimes-
ter must be abandoned.
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2.3.3 Acceprability.

Introductory remarks.

Two studies conceming the acceptability of CVS are presented here. The accep-
tability of CVS by the patient as well as by the referring physician is reflected by the
number of patients referred for the test. The increase in the number of CVS procedu-
res since its introduction late 1983 in our department supports our belief that CVS
has become a well-accepted method for prenatal diagnosis for women of advanced
maternal age. ’

2.3.3.1 Acceptance of chorionic villus sampling in the southwest
region of the Netherlands: a 5-year evaluation.

H. Brandenburg, M.G.J. Jahoda, F.J. Los, J.W. Wladimiroff.

Depts of Clinical Genetics (H.B.. F.J.L.): and Obstetrics and Gynecology (M.G.J.J.. JW.W.).
Academic Hospital Dijkzigt, Erasmus University Rotterdam. The Netherlands.

Published in American Journal of Medical Genetics 1991:41:236-238.
Reprinted with permission from Wiley-Liss, Inc.

Abstract.

The acceptance of chorionic villus sampling (CVS) for monitoring pregnancies
at-risk for chromosomal and genetic disorders was studied from its introduction in
the Centre for Clinical Genetics in Rotterdam in 1984 until 1988. Special attention
was given to the increasing acceptance in the group with advanced maternal age
(12.6% CVS in 1984, 53% CVS in 1988) and the group with a high genetic risk
(42.7% in 1984, 84.2% in 1988). The odds growth rate in CVS was 1.64 and 1.67
respectively, which was not significantly different. The relatively limited use of
CVS at advanced maternal age is most likely determined by the fact that a conside-
rable number of patients are referred oo late in pregnancy to have the option of
CVS.

Keywords: advanced maternal age, high genetic risk. prenatal diagnosis,
amniocentesis, chorjonic villi biopsy.

Introduction.

Chorionic villus sampling (CVS) for early diagnosis of fetal genetic disease was
introduced in our department in 1984, It was demonstrated earlier that ultrasound-



euided CVS allows rapid and accurate chromosomal and biochemical analysis of
fetal material in the first trimester of pregnancy {Simoni et al., 1983). Chromosome
results are available within 7 to 10 days. Therefore, a rapid increase in the number of
patients opting for CVS rather than for amniocentesis in the 16th week could be
expected. However. as with all newly introduced techniques, it took some time befo-
re both patients and referring physicians had gained sufficient information to make a
balanced choice between CVS and amniocentesis and for the physicians to refer the
patient early enough for the CVS procedure.

The aim of the present study was to determine the acceptability of CVS in rela-
tion to amniocentesis. expressed by the increase of CVS use over amnioceniesis
during the pericd 1984 - 1988.

Material and methods.

The regional Centre for Clinical Genetics in Rotterdam serves the southwest
region of the Netherlands. This area covers approximately one quarter of the total
number of deliveries in the Netherlands, which in 1988 was nearly 180.000. The
data of all patients referred to our Centre between 1984 and 1988 were collected.
The patients were distributed each year according to 5 groups of indication (Table
1.

For each year and for each group the percentage of patients in which CVS had
been the procedure for prenatal diagnosis was calculated. In group III (risk of neural
tube defects) amniocentesis had to be performed for alpha-fetoprotein determination.
Group IV (recurrent chromosome anomaly) was considered te be of little interest.
since this group represents only approximately 2.5 % of all referred patients. Group
V was not stadied in detail, since this group consisted of patients with either a very
low genetic risk {maternal anxiety) or a sonographically detected anomaly later in
pregnancy. In the latter, where AFP determinations could add to the diagnosis.
amniocentesis was performed. If only a chromosome abnormality was suspected
transabdominal CVS was performed. In these situations there was virmally no
patients’ choice as to what procedure was preferred, so for the acceptability of the
CVS procedure this group is of limited interest. Attention was focused on the group
of advanced maternal age (AMA: group ) and the group with high genetic risk
(HGR; group II) in respect to utilisation of CVS. The increase in uptake of CVS in
the AMA and the HGR group was studied by means of a logistic regression analysis
to compare the odds growth rate. The odds growth rate represents the figure by
which the odds (percentage uptake (p)/100-p) is multiplied for each year. For instan-
ce, an odds growth rate of 1.64 means that each year p/100-p increases with 64%.

Results.

In 1984 12.6% of all procedures for AMA and 42.7% of all procedures of HGR
were performed by CVS. The following years were characterized by a rise in CVS
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resulting in a value of 52.2 % and 86.7% respectively in 1988 (Tables 2, 3). The
odds-growth rate was 1.64 per year (95 % confidence interval: 1.58-1.74) for AMA
and 1.67 (95% confidence interval: 1.46-1.91) for HGR. There was no significant
difference in the odds-growth rate between the AMA and HGR group. An increasing
number of women was seen-because of advanced maternal age (1984: 699: 1988:
1298). whereas the number of women with a high genetic risk remained virtually
unchanged (1984: 124: 1988: 120).

Table 1. Indications for Prenata] Diagnosis.

Group Specification

I:  Advanced Maternal Age 36 years or more at 20
(AMA) weeks of gestation

II: High genetic risk a. Metabolic disease
(HGR) b. X-linked discase

¢.Parental translocation

OI: Risk of neural rube
defect (NTD)

IV: Recurrent chromosome
anomaly

V: Others

Table 2. The Growth of the Acceptance of CVS for Prenatal Diagnosis in Advanced Maternal
Age between 1984 and 1938.

CVs Amniocentesis
N % N %

. 1984 88 12,6 611 874
1985 198 194 822 80.6
1986 328 26.5 909 73.5
1987 519 374 ) 867 62.6
1988 688 53.0 . 610 470




Table 3. The Growth of the Acceptance of CVS for Prenatal Diagnosis in Pregnancies at High Genetic
Risk between 1984 and 1988,

Cvs Amniocentesis
N Yo N Go
1984 53 . 42,7 71 57.3
1985 59 45.0 72 55.0
1986 85 59.0 59 41.0
1987 88 71.6 27 28.4
1988 101 84.2 18 15.8

Discussion.

Evans et al. (1989) predicted that during the 1990s the diagnostic techniques for
fetal genetic disease will be mostly completed by the end of the first trimester or
early second trimester of pregnancy. Indeed. within 5 years after introduction of
CVS in our department. CVS constituted nearly 90% of procedures performed for
high genetic risk. This high percentage is probably explained by the fact that most
women in this group will have had genetic counselling before a subsequent pregnan-
cy. resulting in an early referral for CVS.

In spite of major advantages of CVS over amniocentesis as 2 method of samp-
ling fetal material for chromosome analysis (Spencer and Cox, 1987, 1988; Sachs et
al., 1988; Jahoda et al., 1989) the number of CVS procedures for advanced maternal
age did not increase at the rate we had anticipated. After 5 vears of performing CVS,
this method only represented approximately 50% of the procedures for AMA.

Two reasons for the difference in acceptation of CVS between the high genetic
risk group as opposed to the advanced maternal age group could be given: (1)
Patients with a high genetic risk usuaily have been counselled by a geneticist and
therefore visit a centre for prenatal diagnosis early enough in pregnancy to take
advantage of CVS; (2) Women with high genetic risks may feel thart the earlier result
after CVS as compared to amniocentesis offsets the perceived increased risk of CVS
over standard amniocentesis.

Recent studies suggest there is no statistical difference in the fetal loss rate
between women undergoing CVS and undergoing ammiocentesis (Rhoads et al.,
1989; Canadian Collaborative CVS-amniocentesis Clinical Trial Group, 1989).

The increased number of referrals of women of advanced maternal age is most
likely determired by the lowering of the age limit for prenatal diagnosis from 38 to
36 years of age in 1984.

It seems that many women, especially those at advanced maternal age. could
have benefitted from a very early referral in their pregnancy so as to allow them to
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gain realistic information about the pro’s and con’s of CVS. Most studies on CVS
indicate that an early result and a less traumatic procedure (vacuum aspiration) for
pregnancy termination are major factors for couples in their decision to opt for CV§
(Spencer and Cox. 1987, 1988: Sjorgen and Uddenberg, 1989).
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2.3.3.2 Prenatal diagnosis in advanced maternal age. Amniocentesis or
CVS, a patients’ choice or lack of information?
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Departments of Obstetrics and Gynecology and Clinical Genetics* and Biostatistics™®
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Reprinted with permission from John Wiley & Sons,Lid.

Sommary.

Ninety-six women of advanced maternal age were interviewed about the way
they obtained information on prenatal diagnosis and about how the decision was
made as to what procedure was to he performed (Transabdominal Chorion Villus
Sampling (TA-CVS) or amniocentesis). In the CVS group women visited their phy-
sician or midwife earlier in pregnancy (mean 7.1 weeks) than in the amniocentesis
group (mean 10.7 weeks). The availability of prenatal diagnosis was not mentioned
during the first antenatal visit in 35 % of women from the amniocentesis group as
opposed to 25 % from the TA-CVS group. Approximately 40 % of women eligible
to prenatal diagnosis did not receive any information from the referring body prior to
counselling at our centre.

Only 29 % of women who underwent amniocentesis had actvally chosen this
procedure, 71 % was too late to undergo transabdominal CVS at 12 weeks.

It is concluded that information to the patient must be improved in order to ensure
an early referral to a centre for Prenatal Diagnosis.

Key words: advanced matemnal age. chorionic villus sampling, amniocentesis.

Introduction.

Choricnic villus sampling (CVS) has become a widespread and acceptable
method of collecting fetal material for prenatal diagnosis (PND) in the first trimester
of pregnancy (Ward et al.. 1983. Simoni et al.. 1983). The advantages of CVS are
obvious in terms of early results because there are less emotional, social and medical
impacts (Spencer and Cox, 1988, Cao et al.. 1987). In 1988 only one-third of
patients of advanced maternal age was referred to our centre for CVS, the remaining
two-thirds being referred for amniocentesis. Three explanations could be given for
the fow CVS referral rate :

a. the post-procedural fetal loss rate is assumed to be higher for CVS than for amnio-
centesis, aithough several studies could not substantiate this (Rhoads et al., 1989,
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Canadian Collaborative CVS-Amniocentesis Clinical Trial Group, 1989, Crane et
al., 1988): b. the CVS procedure does not allow exclusion of neural tube defects; c.
unfamiliarity with timing of CVS.

The objective of the present study was to establish the underlying reasons for the
relatively low referral rate for CVS.

Patients and methods

Patients who visit the centre for prenatal diagnosis at the academic hospital in
Rotterdam originate from the Southwest region of the Netherlands (approximately
45,000 deliveries per year). The region consists of the city Rotterdam plus suburbs
and the country. which together represent nearly a quarter of the Netherlands. The
women are referred by either a. the midwife with a private practice. b. the family
doctor c. the gynaecologist (both from the Academic hospital Rotierdam as well as
from the smaller hospitals in the region). Approximately 50 % of the referred
women receive antenatal care with the family doctor or the midwife. 2.7% have
antenatal care in the academic hospital (1989). The remaining women attend the
. antenatal clinic in a District hospital in the region.

An appeintment for genetic counselling at our department was made as soon as a
request for prenatal diagnosis had been received. Women with a language barrier
that posed a problem to the answering of the questionnaire were excluded from the
study. Counselling included the reason for prenatal diagnosis and the technique,
timing and risks of amniocentesis and transabdominal chorion villus sampling
(TACVS), so to allow a balanced selection between the two procedures. In our cent-
re TACVS is performed at 12 weeks (Cohen-Overbeek et al., 1990) and amniocente-
sis at 16 weeks. The underlying reasons for the patients’ choice as to which procedu-
re was preferred were evaluated by a questionnaire survey. The questionnaire was
completed face-to-face with an investigator.

The questionnaire included the following questions :

a. level of education, a scale from 1 (primary school only) to 7 {university training
completed} was used: b. age: ¢. domicile; d. menstrual age at the time of the first
prenatal visit to the physician or midwife; e. menstrual age at the time the issue of
PND was brought up; f. the referring body (physician or midwife) who provided the
medical information about PND; g the nature of information given by the referring
body: h. menstrual age at the time our department was contacted. i. the reason for
the final decision as to which procedure was to be performed following counselling
at our department.

During the period of September until November 1989, 96 out of 148 women of
advanced maternal age (36 years and older) were randomly selected and intervie-
wed. The reason for seeing only 96 of the referred patients was determined by the
fact that three intake-clinics were run at the same time whilst there was only one
investigator to complete the questionnaires.

The answers obtained from the gquestionnaires were standardised and adapted for
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computerisation. For statistical analysis the X'-test and the Wilcoxon's two-sample
test were used.

Results

The questionnaire was completed by all participants. Of these. 38 (39.6%) were
given an appointment for amniocentesis at 16 weeks and 58 women (60.4%) opted
for TACVS at 12 weeks.

Whereas there was no difference in both groups regarding age and level of edu-
cation, the amnio group constituted a significantly higher number of patients from
the greater Rotterdam area than from the regional area (p<0.01) (Table 1).

Table 2 shows the delay in referral to our centre. The first antenatal visit took
place between 5 and 13 weeks of menstrual age in the amnio group (mean 7.9
weeks) and between 5 and 11 weeks of menstrual age in the CVS group (mean 6.5
weeks). This time difference is statistically significant (p < 0.01).

Table 1. Domicile, age distriburion and educational level in the amniocentesis group and in the TACVS

group.
Ammic group TA-CVS group
(N=38) (N=58) p-value
Criginating from the city of
Rotterdam and suburbs (%) 47.3 15.4 < 0.01
Mean age (years) 376 374 N.S.
(range 35-44) (range 35-41)
Mean educational level 3.3 37 N.S.
{scale 1-7) (range 1-7) (range 1-7)

Table 2. Delay in referral of women of advanced maternal age.

Amnio group TA-CVS group

(N=38) (N=38) p-value
st antenatal visit (wks} 7.9 (5-13) 6.5 (5-11) < (.01
1st discussion of PND (wks) 10.7 {7-16) 7.1 (7-12) < 0.001
% of women < 12 wks at 76 100
that time
Mean time interval between 2.6 2.2 N.S.
information and counselling (wks)
Menstrual age at counselling (wks) 134 (©-17) 9.3 (6.5-14) <0001
Mean delay between 1st antenatal 5.5 2.7 < 0.001

visit and counselling (wks)

PND=prenatal diagnosis
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In 95% patients from the amnio group and in all patients from the CVS group

this first visit took place before 12 weeks of menstrual age.
In the amnio group the mean time at which the issue of prenatal diagnosis was
brought up by the referring body or patient was 10.7 weeks {range 7-16 weeks) and
in the CVS group 7.1 weeks (range 7-12 weeks). This difference is statistically sig-
nificant {p < 0.001).

The availability of prenatal diagnosis was not mentioned during the first antena-
tal visit in 55 % of patients from group A as opposed to 25% in the CVS group.

The mean time interval between the patient receiving information from the refer-
ring body on the issue of PND and the actual appointment in our department was not
essentially different between the two groups. 2.6 weeks in the amnio group and 2.2
weeks in the CVS group (p=0.28).

In the amniocentesis group, PND was mentioned by the referring body before
the menstrual age of 12 weeks in 76% of cases.

The mean menstrual age at the time of counselling for PND in our centre was
13.4 weeks (range 9-17 weeks) in group A and 9.3 weeks (6.5-14 weeks) in the CVS
group. 3 women who were over 12 weeks of age opted for TACVS for reasons of an
early result.

The mean delay between the first antenatal visit and the actual counselling in our
centre was 5.5 weeks in the amnio group and 2.7 weeks in the CVS group. This dif-
ference is statistically significant (p < 0.001).

Table 3. Source of information about the availability of prenatal diagnosis.

Amnio group TA-CVS group
(N=38) (N=58)
% %
Family doctor 26 39
Midwife 29 13
Gynaecologist 45 43

In the amnio group information on the availability of PND was provided by the
general practitioner in 26%, by the midwife in 29% and by the gynaecologist in 453%
(Table 3). For the CVS group the percentages were 39%, 13% and 48% respectively.

The nature of the information on methods of PN provided by the referring
body to the patient is presenied in Table 4. No information was provided in 42 % of
patients from group A and 40 % in group B.

Regarding the ultimate procedure selection. 28.9% of the women in the amnio
group opted for amniocentesis for reasons of a slightly lower abortion risk compared
to CVS or ruling out a neural tube defect (Table 3). The remaining 71.1% underwent
amniocentesis since pregnancy had progressed too far to allow any selection.



Table 4. Information on method of prenatal diagnosis provided by referring physicians (or midwives) to
women of advanced maternal age.

amnjoceniesis TA-CVS group
(N=38) (N=58)

No information (veferred only) 42 40
Information on amniocentesis 24 9
Informaton on CVS - 19
Informartion on both methods 26 28
Previous informaton from
other sources 8 4

100 % 100 %

Table 3. Reasons for having amniocentesis in amnio group (N = 38).

%
Assumed lower procedure sk 10.5
Exclusion of neural tube defect 184
Late referral 711

Discussion.

From our study it becomes clear that the majority of patients of advanced
matermal age does not have the choice which procedure, TACVS or amniocentesis,
will be performed.

Not many patients are well-informed about the need of early referral if CVS is
requested. Moreover, an early visit to the physician or midwife does not necessarily
result in a timely referral to a centre for PND. It is essential that the consulted physi-
cian has proper knowledge of the time and natuzre of the procedure and the procedure
related risks. Time differences between the amniocentesis group and CVS group
were observed with respect to the first antenatal visit, the timing of information on
PND and the first actual appointment at our centre. In the CVS group women tend to
visit their physician or midwife earlier in pregnancy compared with the amniocente-
sis group.

The 1ssue of PND was first brought up in the CVS group at around 7.1 weeks,
and in the amniocentesis group at around 10.7 weeks. Patients from the amniocente-
sis group do not only see their physician later in pregnancy. they also discuss the
option for PND at a relatively later stage, resulting in a mean time difference in
appointment for the procedure between the two groups of 4.1 weeks. The reason as
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to why the issue of PND is brought up later in pregnancy in the amniogroup needs
further investigations. A possible explanation could be found in the fact that a higher
percentage of the amnio group originates from the greater Rotterdam area were the
family doctor usually does not provide the obstetric care but refers to either midwife
or gynaecologist.

We have come to the conclusion that our efforts to provide better information to
both patients and physicians must continue to achieve a more efficient referring sys-
tem for women of advanced maternal age to a centre for PND.



2.4 Conclusions.

In this chapter several aspects of prenatal diagnosis in women of advanced
maternal age were reviewed. The uptake of prenatal diagnosis by elderly women has
reached a platean in the last six years. In the group of women of 36 and 37 years of
age an increase in utilization is seen, probably because it was only recently that for
this group prenatal diagnosis became accessible. The introduction of CVS had no
effect on the utilization of prenatal diagnosis. The percentage of women who opt for
CVS is stll growing. Therefore, a lower percentage of women will elect amniocen-
tesis.

It appeared from our study that most women who decided on prenatal testing are
poorly informed about the possibilities and limitations of CVS. Many women make
their booking appointment too late in pregnancy (>12 weeks) and will therefore not
be considered for CVS.

The reason that CVS is not carried-out in our centre before 12 weeks is based on
the high spontanecus abortion rate amongst elderly gravidas early in pregnancy.
CVS at 12 weeks or later can only be safely performed transabdominally. When
sampling takes place at this gestational age, the risks to the fetus will be limited.
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Chapter 3

Abnormal cytogenetic results following prenatal diagno-
sis in women of advanced maternal age.

Introductory remarks.

An abnormal fetal karyorype is a distressing event for the future parents. It is
important, therefore, that specialized medical care and psychological support is pro-
vided (Donnai et al., 1981; Frets et al., 1990).

Before CVS became available mid-trimester abortion was the only means of ter-
minating an affected pregnancy. Prostaglandins (PG) have been used for genetic ter-
minations since the early seventies (Blumberg and Golbus. 1975). Uniil late 1933
terminations in our centre were carried-out through intra-ammniotic instillation of
PGF2«. Serious complications were never reported. From 1984 onwards synthetic
PGE derivate Sulproston (Nalador®) was administered either intramuscularly or
intravenously. Side effects include gastro-intestinal disturbances and painful uterine
contractions. Approximately 2-3% of immature fetuses are born alive (Reyburn and
LaFeria, 1986). Incomplete expulsion of the placenta can be expected after induced
immature delivery: curettage is therefore recommended soon after the placenta is
delivered.

Prostaglandins may be contra-indicated or may only be used with great caution
in case of asthma. hypersensitivity to PG, a uterine scar, liver or kidney diseases.
epilepsy (Brandenburg et al.. 1990). or diabetes mellitus. In these cases instillation
of a hypertonic salt solution combined with an intravenous oxytocin drip may serve
as an alternative.

First trimester prenatal diagnosis has opened the possibility of terminating a
chromosomally abnormal pregnancy by means of out-patient vacuum-curettage. In
our department first trimester abortions are performed under paracervical block with
1% Lidocaine, mostly combined with an anxiolytic agent e.g. Midazolam
(Dormicum®). Women beyond 13 weeks of gestation will receive 500 Lg Sulproston
intramuscularly some hours prior o the evacuation to facilitate dilatation of the cer-
vix. In this way late first trimester abortion is thought to be less traumatic than a
mid-trimester pregnancy termination. This might be even more so because matermnal
bonding becomes stronger as pregnancy progresses (Campbell et al.. 1982). A less
traumatic procedure may influence the ultimate decision whether or not to become
pregnant again.

In this chapter. wwo aspects of abnormal cytogenetic results are discussed.
Firstly, a study is presented on reproductive behaviour related to late first and mid-
trimester genetic termination (3.1). Secondly, sub-chapter 3.2 focuses on women
who wished to continue their pregnancy despite an abnormal cytogenetic result.
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3.1 Reproductive behaviour and prenatal diagnosis following genetic
termination of pregnancy in women of advanced maternal age.

H.Brandenburg'. W.de Koning'. M.G.J Jahoda', Th.Stijnen?,
M.A.L.de Ridder®, E.S.Sachs®, J.W . Wladimiroff'.

Departments of Obstetrics and Gynaecology', Biostatistics and Epidemiology® and Clinical Genetics®.
Academic Hospital Rotterdam-Dijkzigt. Erasmus University, Rouerdam. The Netherlands.

Accepted in Prenatal Diagnosis.

Surnmary.

One hundred and fifty-one women of advanced matemal age who underwent
genetic termination of pregnancy (TOP) were studied for their reproductive beha-
viour and the type of procedure for prenatal diagnosis in a subsequent pregnancy.

A total of 59 women (39%) decided on a next pregnancy. In all continving preg-
nancies prenatal diagnosis was performed of which 75% consisted of chorion villus
sampling (CVS). Repreductive behaviour following a genetic termination was nega-
tively correlated with maternal age and parity. Both reproductive behaviour and the
choice to undergo a diagnostic procedure in the next pregnancy were independent of
the type of diagnostic procedure in the previous affected pregnancy.

Key words: Advanced maternal age. genetic termination, amniocentesis, chorion vil-
lus sampling.

Introduction.

During the last six years a shift has taken place in many centres from second tri-
mester amniocentesis towards first trimester chorionic villus sampling (CVS). This
shift. which applies to both women of advanced maternal age and to women under-
going biochemical or DNA-tests implicates that a higher incidence of chromosomal
abnormalities will be found after CVS as compared to amniocentesis (Hook et al.,
1988). Spontaneous fetal loss as a result of a chromosomal abnormality causes diffe-
rent incidences of Down's syndrome and other chromosome abnormalities at CVS,
at amniocentesis and at birth, (Hook, 1978a; Milunski, 1986). As much as 30% of
Down's syndrome fetuses diagnosed at amniocentesis will end in fetal loss. as was
concluded from a study in women who elected not to have their affected pregnancy
terminated (Hook 1978b, 1983). Moreover, rare lethal chromosomal abnormalities
diagnosed at CVS. may not be seen at amniocentesis (Wyatt. 1983). Therefore, in
women of advanced maternal age CVS will be associated with a higher rate of preg-
nancy terminations than amniccentesis.
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Rased on these considerations. the following questions were addressed: (i) what
was the reproductive behaviour following a genetic termination: (ii) to what extent
was the choice of diagnostic procedure in a next pregnancy influenced by the type of
procedure 1n the previous affected pregnancy.

Patients and methods.

The medical records of women of advanced maternal age (238 years until 1984,
=36 years after 1984) who underwent amniocentesis or CVS between st January
1980 and 31st December 1989 at our centre were studied. For each case, the nature
of the diagnostic procedure. the gestational age at the time of the procedure, the
obstetric history, the cytogenetic results and the gestational age at the time of preg-
nancy termination were documented. Information on the time lapse between termi-
nation of the affected pregnancy and a next pregnancy, the decision to undergo pre-
natal diagnosis in the next pregnancy and the type of diagnostic procedure was
obtained from the family doctor or directly from the patient. Enrolment into the
study was stopped on 1st July 1991.

All data were computerized with the SSPS system and analyzed by means of the
Cox proportional hazards survival analysis (inverted for cumulative incidence) and
Pearson’s chi-square test.

Results.

Complete follow-up was obtained in 151 pregnancies. of which 105 were termi-
nated following an abnormal genetic finding at amniocentesis and 46 following an
abnormal CVS result.

Mean matemnal age in these two groups was 39.4 years (£ 2.5 yrs (SD)) and 39.7
years (£ 2.8 yrs (SD)). respectively. A total of 39 women (39%) became pregnant
again, 43 (41.0%) of which following termination of an affected pregnancy diagno-
sed at amniocentesis and 16 (34.8%) following CVS (Table 1).

Table 1. Reproductive behaviour and prenatal diagnosis after termination of pregnancy for genetic reasons.

after amniocentesis after CVS
N (55} N (%) P
Genetic termination 105 46
Subsequent pregnancy 43 (41.0) 16 (34.8) NS
Prenatal diagnosis 36 (83.7) 12 (75.0) NS
CVs 27 9
amniocentesis 9* 3

* 2 of the amniocentesis were done in 1983 before CVS was available.
CVS chorionic villus sarpling
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Fig. 1. Camulative incidence of subsequent pregnancies following a genetic termination.
1 = after CVS: 2 = after amniocentesis

Figure 1 gives the cumulative incidence of subsequent pregnancies after genetic ter-
mination related to CVS and amniocentesis. No significant difference could be esta-
blished between the two procedures.

Figures 2 and 3 demonstrate that the cumulative incidence of subsequent preg-
nancies is significantly lower in older women (P<0.001) and at higher parity
(P=0.003).

Eleven women experienced an early spontaneous abortion in their subsequent
pregnancy: the number of women which would have opted for prenatal diagnosis is
unknown.

Prenatal diagnosis was performed in 48 ongoing pregnancies. CVS was again
requested by 9 out of 12 women (75%) who had previously undergone CVS and by
27 out of 36 women (75%) who had previously undergone amniocentesis. The three
women who underwent amaiocentesis after CVS in the previous pregnancy had been
postponing their visit to our centre till 13-14 weeks of pregnancy for unknown reas-
ons. From the nine women who requested again amniocentesis. six feared the higher
post CVS abortion rate and three women visited us too late to be considered for
CVs.

Discussion.

Within the follow-up period, a large number of women of advanced matemnal age
{(61%) who had experienced a termination of pregnancy for genetic reasons did not
become pregnant again. Genetic termination is a traumatic experience fo all mem-
bers of the family (Black and Furlong, 1984; Frets et al., 1990) and can therefore
affect the decision on a future pregnancy. We realize however. that not all women
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a genetic termination.
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who decided on a next pregnancy will become pregnant. Reduced fertility because
of advanced age and possible post termination complications could also play a role.
On the other hand, in a group of women of comparable maternal age who experien-
ced a spontanecus fetal loss after prenatal diagnosis 60% percent achieved a next
pregnancy (Brandenburg et al.. in press), which is 20% higher than after termination
of pregnancy for genetic reasons.

We could not establish a difference in reproductive behaviour after post-CVS or
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after post-amniocentesis termination of pregnancy. Obviously, CVS does not facili-
tate the decision on a future pregnancy. When women achieve a next pregnancy
there is a preference for CVS both following a previous amniocentesis and a pre-
vious CVS.

When looking at the effect of maternal age on the cumulative incidence of a sub-
sequent pregnancy it was apparent-that at the age of 36-38 years a maximum of
57.5% of women becomes pregnant, whereas the figure is only 27.9% in women of
39 years and older. This marked negative effect of maternal age on reproductive
behaviour may be explained by the age-related reduction in fertility (Stein, 1985;
Van Noord-Zaadstra. 1991). Maternal age is positively correlated with maternal
parity which in our study also had a negative effect on reproductive behaviour. The
presence of one or several children could make couples less motivated to again go
through the stress of prenatal diagnosis.

It can be concluded that more than half of the women who underwent termina-
tion of pregnancy for genetic reasons did not achieve a new pregnancy. The gesta-
tional age at which prenatal dragnosis in the affected pregnancy was performed had
no bearing on their decision. All women elected to undergo prenatal diagnosis in the
subsequent pregnancy. The majority (75%) requested CVS independent of the type
of invasive procedure in the previous affected pregnancy.
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3.2 Continuation of pregnancy in the presence of a prenatally diagnosed chro-
mosome abnormality. '

Women who seek prenatal diagnosis because of advanced maternal age are refer-
red to our centre by their family doctor, gynaecologist or midwife. Only few women
make an appointment of their own accord. Referring physicians will only briefly dis-
cuss the issue of prenatal diagnosis since extensive counselling will follow in our
centre. During the counselling the attitude of the couple towards termination of preg-
nancy in case of an abnormal fetal karyotype, is considered. If the couple is against
termination on religious. moral or ethical grounds, they are strongly advised to refe
rain from prenatal diagnosis. If the couple insists on undergoing a test, amniocente-
sis or CVS will be performed. This is a situation which occurs only once or twice a
year on a total of more than 2500 requests for prenatal diagnosis {1991). At the time
of the first counselling, approximately 5% of the women who are referred to our
centre will not yet have made up their mind regarding termination of pregnancy in
case of an abnormal result.

Between 1984 and 1991 a total of four women of advanced maternal age decided
to continue their pregnancy despite the presence of a chromosomal abnormality.
Table 1 presents the continuing pregnancies related to the total number of abnormal
karyotypes during the same period and the nature of the diagnostic procedure. Only
1.5% of serious chromosomally abnormal pregnancies were continnated as opposed
to 10.7% of pregnancies with a sex chromosome abnormality. Abnormalities of sex
chromosomes cause less serious and less visible abnormalities which influences the
decision to continue the pregnancy. No continuing pregnancies were found in the
CVS group. Table 2 shows the characteristics of the four women who continued the
pregnancy with an abnormal fetal karyotype.

Table 1. Number of continuing pregnancies relative to the total number of abnormal karyotypes and the
nature of the diagnostic procedure (1984-1990).

amniocentesis CV3

N (%) N (%)
trisomies and other severe. - 166 (1.52) 071 ()
chromosome anomalies
sex chromosome anomalies 3/28 (10.71) 0/12 ()
all chromosome anomalics 4/94  (4.26) 0/83 (0}

Continuation of a chromesomally abnormal pregnancy is exceptional. We hypothe-
“sised that because of less well-developed maternal bonding in early pregnancy, con-
tinuation of a chromosomally abnormal pregnancy following CVS would be less
likely. This turned out to be correct and is in agreement with Verp et al. (1988), who

reported that 97.6% of chromosomally abnormal pregnancies established at CVS

61



Table 2. Characteristics of patients who continued their affected pregnancy.

case year of maternal obstetric chromesome
number procedure age history results after
(yrs) amnigeentesis

1 1584 40 GIlI PII 47. XXX

two heaithy infants
2 1984 43 GV PIV 47 XXY

two healthy infants
3 1985 39 GIV PII AbI 47,35

two healthy infants
4 1939 38 GII PI 47, XX +21

no live infants

were terminated as opposed to 78.1% terminated after amniocentesis. Drugan et al.
(1990). however. could not demonstrate a significant difference in the number of ter-
minations between the CVS group (82.8%) and the ammniocentesis group (72.4%).

In our series. termination took place in 95.7% of pregnancies with a chromoso-
mal abnormality diagnosed at amniocentesis and in all pregnancies with an abnormal
fetal karyotype diagnosed at CVS. All three women who continued their pregnancy
despite a sex chromosome aneuploidy. stated that at the time they made the right
decision. They added that they would have opted for termination if a more severe
abnormality had been found. The only woman who decided to continue a trisomy 21
pregnancy experienced an infra-uterine death at 26 weeks.

3.3 Conclasions.

Following the diagnosis of an abnormal fetal karyotype. most women will decide
to have their pregnancy terminated. Termination during the first trimester of preg-
nancy is less traumatic and could therefore result in a more positive attitude towards
a next pregnancy. However, no difference in reproductive behaviour could be esta-
blished between women who had experienced a termination of pregnancy after CVS
and those who had gone through a mid-trimester termination after amniocentesis.
Only 40% became pregnant again. which is partially explained by the reduced ferti-
lity in older women.

On the basis of the low number of continuing pregnancies with a chromosomal
abnormality, it seems that the policy of counselling couples before the actual proce-
dure allows women only to undergo the test when all aspects of a possible fetal chro-
mosomal disorder have been considerad.



Chapter 4

Spontaneous fetal loss after prenatal diagnosis in women
of advanced maternal age.

Introductory remarks.

Early spontaneous abortion has long been locked upon by physicians as an
unimportant obstetric event, which only causes a grieving reaction in pathological
conditions (Friedman and Gladstein. 1982: Leon. 1986). It has become known.
however, that a grieving reaction occurs in nearly all women who lost a fetus or
infant, independent of the gestational age at which the loss took place (Peppers and
Knapp. 1980: Leppert and Pahlka, 1984). Studies on psychodynamics of fetal loss
after prenatal diagnosis demonstrate a relation between gestational age and mood
disturbances (Black. 1989: Black, 1990). Patients who undergo prenatal diagnosis
are usually counselled for the increased risk of a spontaneous abortion as well as for
the possibillity of selective termination. It seems that women who are psychological-
ly prepared for fetal loss demonstrate a less overwhelming grief reaction than
women who did not anticipate fetal loss (Leon, 1986). Most women who have gone
through a spontanous abortion. without having had prenatal diagnosis. experience
feelings of guilt because they consider something wrong with themselves (Leppert
and Pahlka. 1984). These feelings of guilt are less pronounced after a spontaneous
abortion following prenatal diagnosis because there is an explanation for the loss.
Nevertheless, most women who lost a pregnancy after prenatal diagnosis have fee-
lings of guilt because a wanted pregnancy was put at risk. Some of the women report
depressions or reduced social and sexual activities for longer than six months
(Black, 1990).

We hypothesised that a changed state of mood will effect the decision to become
pregnant again. Furthermore, by delaying the next pregnancy, women of advanced
maternal age may pass beyond their fertile period.

In this chapter we will study the effect of spontancous fetal loss after prenatal
diagnosis on reproductive behaviour and the utilization of prenatal diagnosis in a
subsequent pregnancy.



4.1 Reproductive behaviour following spontaneous loss of a pregnancy after
prenatal diagnosis.
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Summary.

Hundred and fifty-eight women of advanced maternal age with complete follow
up who experienced spontaneous fetal loss after prenatal diagnosis were studied for
réproductive behaviour as well as prenatal diagnosis in a subsequent pregnancy. A
higher rate of pregnancies amongst women who experienced an early spontaneous
abortion after chorionic villus sampling (CVS) was expected compared with women
who lost a pregnancy at a later stage after amniocentesis.

Of the 92 women who underwent CVS in a previous pregnancy 57 (62%) beca-
me pregnant again. From the 66 women who underwent amniocentesis in the preg-
nancy that ended in fetal loss 34 women (352%) chose for a subsequent pregnancy.
The cumulative incidence of subsequent pregnancies was significantly infiuenced by
maternal age but not by parity or the method of prenatal testing. Most women who
decided on a new pregnancy opted for prenatal diagnosis. There was a preference for
amniocentesis in case of a previous CVS. However. the reverse was not the case.

Introduction.

Prenatal diagnostic procedures are associated with a low degree of fetal loss. For
amniocentesis the loss is approximately 0.5%-1% (Sachs et al., 1982; Tabor et al..
1986) and for chorionic villus sampling (CVS) 1.5%-1.7% (Jahoda et al.. 1985;
Philip et al.. 1991). The rate of fetal loss is higher at 9-12 weeks than at 16-17 weeks
gestation. This is due to the higher incidence of spontaneous abortion in early preg-
nancy, in particular amongst older women, (Stein, 1985; Simpson. 1990). In this
group the spontaneous abortion rate between the intake visit when fetal viability was
proven and the date of transabdomipal CVS at 12 weeks was as high as 6.8%
{Cohen-Overbeek et al., 1950).

Fetal loss after first trimester CVS is thought to be less psychologically trauma-
tic than after second trimester amniocentesis (Black, 1990). A severe grief reaction
may nevertheless occur after both events. This is particularly so for women of
advanced maternal age since it may be their last pregnancy. The loss of a pregnancy
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may be such a traumatic event that they may relinquish the idea of further offspring
or refuse prenatal diagnosis in a subsequent pregnancy.

We hypothesised that after a less raumatic event more women would choose for
a subsequent pregnancy. Furthermore. we were interested in the percentage of
women who would again opt for prenatal diagnosis despite the disappointing expe-
rience with prenatal testing. We expected a preference for CVS after previous
ammniocentesis and for amniocentesis when CVS had been performed earlier.

The objective of the present study was to determine the effect of spontaneous
fetal loss following CVS or amniocentesis on reproductive behaviour and the choice
of prenatal diagnosis in a subsequent pregnancy.

Patients and methods.

The study included ali files of women of advanced maternal age (= 38 years until
1984, = 36 years after 1984) who underwent araniocentesis or CVS in the Rotterdam
centre between January 1st 1980 and December 31st 1989, The number of previous
pregnancies and deliveries, the type of diagnostic procedure and the gestational age
at the time of the procedure as well as the occurence of fetal loss was documented
for each case by the same invesigator. Information about the time interval between
fetal loss and a subsequent pregnancy. the decision to undergo prenatal diagnosis in
this pregnancy and the choice of diagnostic procedure was collected from the record
when the patient had returned to our centre during her subsequent pregnancy.
Additienal information was obtained from the family doctor or directly from the
patient by telephoning her. Enrolment into the study ended on July 1st 1991, so the
shortest follow up was 1.5 years,

All informartion was computerized and analyzed by means of the Cox proportional
hazards survival analysis {inverted for cumulative incidence) and Pearson’s chi-
square test,

Results.

During the study period 183 women of advanced maternal age lost a pregnancy
in which prenatal diagnosis had been performed. Complete follow-up was obtained
in 158 women, 92 of whom experenced fetal loss after CVS and 66 following
amniocentesis. Of the women who were lost to follow up 15 had undergone CVS
and 10 amniocentesis. Twenty-four were lost to follow up because they could not be
traced; only one woman refused to provide information. The mean maternal age of
the woren in the study group who had undergone CVS was 38.1 (8D * 2.1) years
and 38.6 (SD £ 2.0) years of those who had undergone amniocentesis.

Fifty-seven (63%) out of 92 women who had post-CVS {etal loss became preg-
nant again and 34 (52%) out of 66 women after post-amniocentesis fetal loss (Table
1). Figure I shows the cumulative incidence of subsequent pregnancies following
post-CVS and post-amniocentesis fetal loss. The pregnancy incidence following
post-CVS and post-amniocentesis fetal loss was not statistically different.
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Table 1. Subsequent pregrancy and prenatal diagnosis (PD) after fetal Joss In previous pregnancy with PD.

after amniocentesis after CVS
N o N o P
Patients with fetal loss after P.D. 66 92
Subsequent pregnancies 34 (52.0) 57 (62.0) 0.85 (NS)
Spontanecus abortions 6 8
T.O.P. 1 3
Ongoing pregnancies 27 46
PD 25 (92.6) 37 (80.4) 0.56 (NS)
CVS i3 (56.0) 12 (32.4)
Amniocentesis* 11 (44.0) 25 (67.6)
* I patient got pregnant again before 1983, when CVS was
not yet available,
TOP Termination of pregnancy for social reasons.
CVS Chorionic villus sampling. PD Prenatal diagnosis
NS  non significant.
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Fig. 1. Cumulative incidence of subsequent pregnancies following procedure-related fetal loss.
I=after CVS: 2=after amniocentesis.

Figures 2 and 3 demonstrate a significantly lower cumulative incidence of subse-
quent pregnancies in older women (p < 0.001) independent of parity.
Eleven early spontaneous fetal losses occurred in the 57 pregnancies following post-
CVS fetal loss leaving 46 pregnancies for further analysis.
Seven early spontaneous fetal losses occurred in the 34 pregnancies following post-
amniocentesis fetal loss leaving 27 pregnancies for further analysis.

Prenatal diagnosis in a subsequent pregnancy was performed in 37 out of 46
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women (80.4%) who had previously undergone CVS and in 25 out of 27 women
(92.6%) who had previously undergone amniocentesis. This difference was not sta-
tistically significant. In the post-CVS group. 25 out of 37 women (67.6%) preferred
amniocentesis as opposed to 12 out of 37 women (32.4%) preferring CVS, In the
post-amniocentesis group. 14 out of 25 women (36%) requested CVS and 11 out of
25 women (44%) requested amniocentesis.
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Fig. 2. Effect of maternal age on the cumulative incidence of subsequent pregnancies following
procedure-related fetal loss. 1=age 36-38 years: 2=39 and older.
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Fig. 3. Effect of maternal parity on the cumulative incidence of subsequent pregnancies following
a procedure-related fetal loss,
1=para (; 2=para 1: 3=para 2; 4=para 3 and higher.
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Eleven women, of which nine following a post-CVS§ fetal loss and two following a
post-amniocentesis fetal loss did not request prenatal diagnosis in a subsequent preg-
nancy. The age of these women was not higher compared with the total study group.
The parity was significantly lower than in the total study group (1.0 and 1.5 respecti-
vely).

Discussion.

Women who have experienced a spontaneous fetal loss after prenatal diagnosis
may not become pregnant again. This was the case in 42% of the women in our
study. The chance of becoming pregnant was significantly influenced by maternal
age but independent of parity and type of test in the previous pregnancy.

The inverse relationship between the cumulative incidence of subsequent preg-
nancies and maternal age may be determined by the reduction in reproductive capa-
city with advancing maternal age (Stein 1985: van Noord-Zaadstra et al., 1991). The
lack of any relationship with parity was surprising since in women with a higher
parity a lower cumulative incidence of pregnancies was expected. It seems that in
spite of the traumatic experience of fetal loss some women are still strongly motiva-
ted to start 2 new pregnancy. A speculation is that more women in this group might
have a new partner. This hypothesis, however needs further study. The fact that the
type of test performed in the previous pregnancy had no effect on the incidence of
women who became pregnant again, suggests that fetal loss after amniocentesis 1s
not more traumatic than after CVS.

The vast majority of women who elected to start a subsequent pregnancy chose
to have prenatal diagnosis again (85%). Also this choice was not influenced by the
type of diagnostic procedure in the previous pregnancy. The choice as to which pro-
cedure was to be performed in the subsequent pregnancy was left to the patient, If
fetal toss had occurred following CVS, amniocentesis was preferred in the next
pregnancy. This preference for a different test was not evident in women who expe-
rienced feta] Joss after ammocentesis. This may be so because women seem to have
doubts about the safety of CVS in a subsequent pregnancy. This is partly explained
by the fact that early CVS data were included at 2 time when the safety and reliabili-
ty of the procedure still had to be proven.

It can be concluded that the influence of CVS on reproductive behaviour in
women who experienced a spontaneous fetal loss after prenatal diagnosis is smaller
than anticipated. Since CVS is thought to be less traumatic both emotionally and
physically as compared with amniocentesis. it seems that reproductive behaviour

- does not reflect any difference in the impact of fetal loss after CVS and amniocente-
sis.

4.2 Conclusions.

This study demonstrates that a high percentage of women of advanced age does
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not become pregnant again after spontaneous fetal loss following prenatal diagnosis
(42%). However, this was considerably lower than in the group of women who
underwent a genetic abortion (61%) (sub-chapter 3.1). In both groups no difference
in reproductive behaviour could be established between women who underwent
CVS and those who underwent amniocentesis. It can be concluded from both studies
that a selective termination of pregnancy is more traumatic than a spontaneous abor-
tion following prenatal diagnosis. This is not in agreement with the study of Black
{1990) who found no differences in distress levels between the two groups of
women but it was emphasised that the sample size was too small to draw definite
conclusions.

Continuing attention should be given to the support of those women who have
lost a pregnancy. either through selective or spontaneous abortion following prenatal
diagnosis.
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Chapter 5

Advanced maternal age and twin pregnancy.

Introductory remarks.

Twin pregnancies are more common in elderly gravidas than in younger women
(Goldstein and Stills, 1983). There is a three-fold higher incidence at age 35-39
years compared with women below 20 years (Tas, 1990).

In the Netherlands the number of multiple pregnancies has risen. This is due to an
increasing number of women of advanced maternal age, a more liberal use of ovula-
ton stimulating drugs and the introduction of in-vitro fertilization and embryo trans-
fer programmes (Tas. 1990).

Prenatal diagnosis in twin pregnancies poses several problems.

Firstly, there 1s a slightly higher procedure-related fetal loss rate in twin pregnancies
compared with single pregnancies (NICHD Swtudy Group, 1976: Pijpers et al.,
1988b; Palle et al., 1983; Pruggmayer et al., 1990; Anderson et al.. 1991). Secondly,
one twin having a chromosomal anomaly is more probable than the probability of
both twins being affected (Table 1), which raises the discussion with the parents
about a selective continuation before performing an invasive prenatal procedure. The
parents must be informed about the possibility of losing the unaffected fetus.
Selective termination of an anomalous fetus in a multiple pregnancy is considered
ethically appropriate by most health care professionals, ethicists and clergy (Evans
etal,1991).

Anocther aspect of prenatal diagnosis in multiple pregnancies is the identification
of either fetus. The use of intra-amniotic dye (methylene blue during the first years
of amniocentesis, later Indigo carmin) is recently abandoned in our centre because
an association was demonstrated between fetal exposure to methylene blue and inte-
stinal ohstruction (Nicolini and Monni, 1990:; van der Pol et al., 1992). Identification
of the amniotic sacs is presently made by ultrasound only. Transabdominal chorionic
villus sampling in twin pregnancies was started in 1988 in our centre. at first in
patients with high genetic risks and later alse in older women. TACVS offers advan-
tages over amnioccentesis because selective reduction early in pregnancy gives less
complications than a selective feticide in the second trimester (Berkowitz et al.,
1988).

In this chapter we present the Rotterdam experience with prenatal diagnosis in
dizygotic twin pregnancies of older women during the period 1980-1990 (5.1).

In sub-chapter 5.2 a quantitative assessment of the risks and probabilities of the
pregnancy outcome with and without prenatal diagnosis in twin pregnancies are dis-
cussed.
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Table 1. Rate of Down's syndrome (DS) and all chromosome anomalies (ACA) in dizygotic twins at

amniocentesis.

maternal One fetus No fetus Both fetuses

age affected affected affected

(years) % % %

36 Ds 0.99 99.00 <0.01
ACA 1.98 98.01 0.01

37 DS 1.27 08.72 <0.01
ACA 241 97.57 0.01

38 DS 1.61 98.39 0.01
ACA 292 97.06 Q.02

39 DS 2.06 97.93 0.0t
ACA 3.61 96.35 0.03

490 DS 262 97.36 0.02
ACA 4,49 9545 0.035

41 DS 332 96.65 0.03
ACA 5.69 9428 0.08

42 DS§ 423 9573 0.03
ACA 7.13 92.74 0.14

43 DS 533 94.60 0.07
ACA 8.59 91.20 020

44 DS 6.72 - 9316 0.12
ACA 9.50 90.25 025

45 D§ 8.45 91.35 .20
ACA 11.63 §7.98 0.38

46 DS 10.55 89.13 0.31
ACA 14.2] 85.19 0.59

47 DS 13.09 86.42 0.50
ACA 17.36 81.72 092

Based on Ferguson Smith, 1983.



5.1 The Rotterdam experience.

In this sub-chapter all pregnancies of women of advanced maternal age in which
prenatal diagnosis had been performed between the 1st of january 1980 and the 31st
of december 1990 are presented. The following subjects will be discussed:

a) maternal age: b) fetal loss below 28 weeks of gestation: ¢) the incidence of conge-
nital anomalies: d) cytogenetic results.

All amniocenteses were carried-out between 164 and 175 weeks. A 20 gauge 3.5
inch needle was used. Twenty ml of amniotic fluid was drawn from either amniotic
sac for karyotyping and alphafetoprotein (AFP) assays.

All TACVS procedures were performed with 2 20 gauge needle without stylet
(TSK Supra) under continuous ultrasound guidance (sub-chapter 2.3).

Diamniotic twin pregnancies of 150 women of advanced maternal age were moni-
tored. TACVS was performed in six twin pregrancies. In the remaining 144 twin
pregnancies amniocentesis was performed. Table 2 provides the fetal outcome of
twin gestations after amniocentesis.

Details of 8 pregnancies ending in abortion before 28 weeks are given in table 3.
None of these fetuses displayed congenital anomalies. In three pregnancies trisomy
21 was diagnosed In one twin.

Table 2.  Fetal outcome after amniocentesis in 144 twin pregnancies.

N (%)
Spontaneous loss of pregnancy <28 weeks 8 (5.6)
Discordant results with subsequent sclective abortion 3(2.D
Congenital abnormalities (percentage of infants) 5(1.7)

N=number of pregnancies

Table 3. Characteristics of eight twin pregnancies resulting in premature delivery after amniocentesis.

Case no. maternal age parity gestage complicating
years at delivery factors
{weeks)

1 37 primi 20 -

2 40 ol 20 cervical incompeience,
stitch

3 38 multi 24 PROM at 17 weeks

4 37 primi 28 preeclampsia,
plac.abruption

3 37 primi 21 PROM at 17 weeks

6 38 primi 19 PROM at 18* weeks

7 36 mult 24 PROM at 17 weeks

8 37 muld 19 PROM at 18 weeks
cervical Incompetence.
stitch.
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The first case involved a 36 year old primigravida who underwent selective feti-
cide of a trisomy 21 fetus by air embolization at 19 weeks. Premature rupture of the
membranes (PROM) occurred at 26 weeks. After a hospitalization of 4 weeks fluid
leakage had ceased. A healthy male infant of 2640 g was delivered at 38 weeks.
(Pijpers 2t al., 1989). The second patient was a 38 year-old gravida with a twin preg-
nancy also discordant for Down's syndrome. At 19 weeks 2 ml potassium chloride
was injected intracardially to the affected fetus. The pregnancy continued unevent-
fully resulting in delivery at term of a 2360 g female infant who is presently doing
well. The third patient was a 42 year old gravida who underwent selective feticide at
18 weeks because of discordancy for trisomy 21. Two ml of potassium chloride was
again administered intracardially to the affected fetus. The pregnancy was complica-
ted by PROM at 22 weeks. probably because of rupture of the amniotic sac of the
dead foetus, At 34 weeks a ceasarean section was performed because of placental
abruption. A 1400 g male infant was delivered who is currently doing well.

A congenital anomaly other then trisomy 21 was found after birth in five out of
144 twin pregnancies in which amniocentesis had been performed (288 fetuses).

Two twin brothers suffered from a spastic pylorus. Following surgery they were
free of symptoms.

A case of jejunal atresia was established in a 2730 g female infant born at term.
This infant had been exposed to dye (Indigo carmin) at amniocentesis. The twin sis-
ter (3800 g) showed no congenital anomalies. One male infant was born at term with
multiple congenital anomalies after an uneventful IVF twin pregnancy. He had a
cheilognatopalatoschizis, absent ear drums and absent eyeballs. The combination of
these defects makes Fraser syndrome a likely diagnosis. The co-twin had no anoma-
lies.

The fifth case was a prenatally diagnosed anencephalic male fetus. Because of the
possible risks to the remaining twin after selective feticide and because of the lethal
nature of the condition we refrained from intervention. The twin was born at 33
weeks. The co-twin weighed 2200 g. and had no congenital anomalies.

The details of the twin pregnancies in which CVS was performed are given in
table 4.

Table 4. Fetal outcome in six twin pregnancies after choriome villus sampling.

maternal age gestational age pregnancy outcome
at sampling
{weeks)

41 ’ 12 delivered at 34 weeks;

both infants A +W
38 11 TUD at 14 weeks

co-twin delivered at term: A + W
37 12 delivered at term: A + W
37 13 delivered at term: A +W
38 12 delivered at term: A+ W
38 12 delivered at term: A+ W

A + W =alive and well
IUD = intra~utcrine death
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Summary.

Counselling of women of advanced maternal age with a twin pregnancy is com-
plicated by the great variety in pregnancy outcome and the various ethical values of
the future parents. Twelve possibilities of pregnancy outcome are presented for six
age groups between 35 and 45 years of age using data from the lterature. Variations
in the fetal loss rate after the diagnostic procedure appeared to exert more effect on
the fetal outcome probabilities than variations in the fetal loss rate after selective
feticide. This study emphasises that the individual circumstances of elderly gravidas
influence the decision to undergo prenatal diagnosis in a twin pregnancy.

Introduction.

Centres for prenatal diagnosis are increagingly faced with the problem of prenatal
diagnosis in twin pregancies in elderly women, since the incidence of dizygotic twin
conceptions increases with maternal age and the number of elderly gravidas is still
rising (Stein. 1985; Redwine and Hays. 1986: Pijpers et al., 1989). Prenatal diagno-
sis in twin pregnancies is technically quite feasible using modern real time ulira-
sound ang its reliability and safety have been demonstrated in many stadies (Taylor
et al., 1984; Pijpers et al., 1988b: Anderson et al., 1991; Pruggmayer et al.. 1992).
The most probable abnormal result after prenatal diagnosis in a twin pregnancy is an
abnormal fetal karyotype of one of the two fetuses (discordancy). The risk that both
femses are affected is extremely small (Table 1 of 5.1).

When selective feticide was not yet feasible. most parents elected to terminate the
pregnancy if a chromosomally abnormal fetus was found (Redwine and Hays, 1986).
Selective feticide at 18-20 weeks is associated with a considerable risk to the remai-
ning twin. Fetal loss rates as high as 25% have been reported (Golbus et al., 1988).
The risk appears to be much lower when selective feticide is carried-out at 12-13
weeks (Redwine and Hays, 1986: Berkowitz et al.. 1988). Subsequently. ransabdo-
mina! chorionic villus sampling (TACVS) at 12 weeks became the methed of choice
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.in twin pregnancies in our centre.

Counselling of parents about prepatal diagnosis in a twin pregnancy has to take
info account the differences in ethical attitudes of the parents. Some parents may
consider the birth of (at least) one normal child as their principal goal. These parents
are prepared to accept a certain risk of having one chromosomally abnormal child
and do not easily accept the risk of prenatal diagnosis or selective termination. Some
of these parents may have been waiting for a pregnancy for years, for instance after
infertility treatment. On the other hand. some parents seek prenatal diagnosis becau-
se they primarily want to prevent the birth of a chromosomally abnormal infant. For
these parents the risk of the diagnostic procedure is of less importance. The parental
attitudes may be somewhere in between these two options.

The decisions to opt for prenatal diagnosis may also be influenced by the wish to
be reassured about a normal pregnancy which will reduce anxiety during the remai-
ning period of the gestation (Asch et al.. 1991).

This paper is concerned with the problem of parental decision-making in relation
to prenatal diagnosis in dizygotic twin pregnancies and tries to delineate the diffe-
rent phases and options. Our hypothesis that TACVS 1s to be preferred because early
selective feticide results in less fetal loss of the remaining twin was also tested.

Merhods.

The options and effects of transabdominal chorionic villus sampling (TACVS) in
a twin pregnancy of a 40-year-old woman are considered. The dilemma is schemati-
cally presented in fig. 1. The square at the extreme left denotes the decision whether
to perform TACVS or not. It is assumed that if an abnormal fetal karyotype after
TACVS is found. selective abortion of the affected fetus and termination of the
pregnancy in case of two affected fetuses will be performed.

The pregnancy outcome is defined as the number of infants that is alive just prior
to the start of labour (which excludes perinatal deaths) and their karyotypes. The
probability of best pregnancy outcome is defined as the sum of the probability of
one infant without 2 chromosomal abnormality and the probability of two infants
without a chromosomal abnormality. A summary of the probabilities of events
during the course of a twin pregnancy as used in this study is given in table 1. The
probabilities of the pregnancy outcomes with and without TACVS can be estimated
by calculating the path probabilities of the decision tree in figure 1 (Weinstein et al.,
1980). :

The prevalence of abnormal karyotypes depends on maternal age. Age-dependent
prevalences of chromosomal abnormalities at 10 weeks™ and 18 weeks' gestation
have been determined in large numbers of singleton pregnancies (Hook et al.. 1983:
Hook et ai., 1988). For a 40-year-old woman, the prevalence of an abnormal karyo-
type at TACVS at 12 weeks of pregnancy is approximately 3.0%. This Is based on
linear interpolation of the regression-smoothed age-specific prevalences of abnormal
Table 1. Sumnmary of the probabilities of risks in a dizygotic twin pregnancy up to 28 weeks with and
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T 2 with norm. karyot,

Fig. 1. Decision tree for prenatal diagnosis in a dizygotic twin pregnancy in women of advanced matemal
age. The square at the left denotes the choice whether or not to perform prenatal diagnosis. The chance
nodes (circles) represent the cvents that may follow this choice.

without TACVS in a 40-year-old woman. perinatal deaths excluded.

RISKS PROBABILITY
Abnormal karyotype in one fetus at TACVS 3.0%
Abnormal karyotype in one infant at birth 1.6%
IUD of one fatus 25%
Loss of pregnancy with TACVS 7.0%
Loss of pregnancy without prenatal diagnosis 5.0%
Loss of remaining fetus after selective feticide at 12-13 weeks 15%

TACVS : transabdominal chorionic villus sampling.
TUD : intra-uterine death.

karyotypes of 3.1% at ten weeks and 2.3% at 18 weeks of gestation. The prevalence
of chromosomal abnormalities in singleton live births at this maternal age is 1.6%
{Hook et al.. 1983). This percentage is also used in the present study for twin preg-

77



nancies, although a duration of a twin pregnancy is on average 4 weeks shorter
(Pijpers et al.. 1938a; Anderson et al., 1991).

We used fetal loss rate data from the multicentre study of Pruggmeyer et al.
(1992). because this study provides the most recent and complete results of genetic
amniocentesis in twin pregnancies.

In twin pregnancies the spontaneous loss rate of pregnancy after amniocentesis is
approximately 5.8% (Pruggmeyer et al., 1992). The spontaneous loss rate after
TACVS will be higher, because this procedure is performed earlier in pregnancy.
The excess fetal loss following TACVS and amniocentesis. however, is the same
(Philip et al., 1991). In singleton pregnancies a pooled estimate of spontaneous loss
rate after TACVS was calculated to be approximately 3.3% (Heckerling et al.,
1991). A pooled fetal loss rate after amniocentesis in singleton pregnancies was
found in this same study to be 2.8%. The difference of 20% agrees with the data
from our own centre where we established a fetal loss rate of 1.5% after amniocente-
sis and of 1.8% after TACVS (Jahoda et al., 1990). Based on this difference the
spontaneous pregnancy loss rate in twin pregnancies following TACVS was estima-
ted to be 20% higher than the loss rate of 5.8% after amniocentesis resulting in an
approximately 7% loss rate after TACVS in twin pregnancies. Since the excess fetal
loss rate with TACVS in singleton pregnancies was recently calculated to be 1%
(Philip et al.. 1991). we assumed a 2% excess risk in twin pregnancies resulting in a
5% fetal Joss in twin pregnancies without prenatal diagnosis. This is in agreement
with the 4.6% feral loss established in twin pregnancies by Préompeler et al.(1989).

The risk of intra-uterine death (IUD) of one fetus in a twin pregnancy is approxi-
mately 5.8% (Pruggmeyer et al.. 1992). It is assumed that the risk of spontaneous
intra-uterine death of one fetus is not increased by the performance of prenatal diag-
nosis. only the risk of complete pregnancy loss is raised (Pijpers et al., 1988a:
Pruggmeyer et al.. 1992). In dizygotic twin pregnancies the risks to the surviving co-
twin are very small and therefore not taken jnto account (Hagay et al.. 1986).

Most data on selective feticide at 12-13 weeks of gestation concern multiple preg-
nancies after assisted ovulation. The risk of loss of the remaining fetus is on average
15% (Loucopoutos and Jewelewicz. 1982: Donner et al., 1990).

TACVS will be considered in this study as a test with >99.5% specificity and sen-
sitivity. This is justified because the results of chorionic villus sampling are highly
accurate. In our centre. follow- up of pregnancy outcome revealed no false positive
results and no false negative results in 3000 cases, although in some cases villi cul-
tures had to be awaited (Sachs et al.. 1990a). Indeterminate results (e.g. chromoso-
mal mosaicism) that necessitated amniocentesis were observed in less than 1% of
the analyses.

Results.

The probabilities of the twelve possible pregnancy results with and without
TACVS in women with a dizygotic twin pregnancy were calculated with the use of
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the data from the literature and our own centre (Methods) in the pathways of fig. 1.
The results are presented in table 2. The probability of two infants with an abnormal
karyotype and the probability of one infant with an abnormal karyotype (and the co-
twin lost) are very low. For a 40-year-old woman, these percentages are 0.02% and
0.04%. respectively. For the computation of these probabilides we assumed that,
apart from the incidences of abnormal karyotypes at TACVS and at birth, the risks
of TACVS and selective abortion are the same for all ages. The data in table 2 indi-
cate that maternal age has a considerable effect on the probability distribution of
pregnancy outcome. For a 35 year old woman the 0.9% risk of a discordant twin is
prevented by TACVS with a 2.1% higher probability of complete pregnancy loss.
For a woman of 45 years the 9.3% probability of the birth of a discordant twin is
prevented with 4.9% higher chance of pregnancy loss.

Table 2. Distribution of pregnancy outcomes® with and without TACVS in women with ages ranging
from 35 to 45 years.

age TACVS no live Tak+ 2ak disc. Inl+ 2nl
infants 1lost twin 1 lost
% % % % % %
35 _ 5.0 0.01 0.002 09 25 916
+ 7.1 0 0 0 33 89.1
37 _ 5.0 0.02 0.003 1.4 25 91.1
+ 72 0 0 0 4.6 83.2
39 _ 5.0 0.03 0.01 23 25 90.2
+ 7.4 0 0 0 6.1 86.5
40 _ 5.0 0.04 0.02 2.9 235 89.6
+ 7.5 o ¢ 0 7.2 832
41 _ 5.0 0.05 0.04 3.6 235 88.8
+ 77 0 0 0 87 836
43 - 5.0 0.08 0.1 5.8 24 86.6
+ 8.4 0 0 0 12.8 78.8
45 _ 3.0 0.1 0.3 2.3 24 §3.0
+ 9.9 0 0 0 19.5 70.6

* perinatal deaths excluded. TACVS: transabdominal chorionic villus sampling: ak: abnormal karyotype;
nl: normal karyotype : disc: discordant twin,

A computation was made for a lower fetal loss risk following selective feticide
and for a higher risk of fetal loss following TACVS. If the risk of selective feticide
decreases from 15% t0 5%. the probability of the birth of one or two infants with a
normal karyotype increases only from 92.4% to 93.0% for a 40-year-old woman.
This means that the 2.9% risk of the birth of a discordant twin is prevented with a
2.0% higher chance of complete pregnancy loss. On the other hand, if the excess
fetal loss after TACVS is not 2%, as we assumed in our study but 3%, the probabili-

79



"ty of the best pregnancy outcome decreases for a 40-year-old woman from 92.4% to
91.5%.

“In our approach we did not explicitly consider the situation of mosaicism requi-
ring amniocentesis. It can be estimated that this occurrence has oanly a very smail
effect on the risk of complete pregnancy loss. Even if mosaicism, necessitating
amniocentesis. would occur as often as 10%. the risk of complete pregnancy loss in
a 40-year-old woman cnly increases from 7.5% to 7.6%.

Discussion.

A quantitation of the effect of TACVS on the probability distribution of the preg-
nancy outcorne in women of advanced age was attempted.

Since the birth of one or of two infants with an abnormal karyotype is extremely
rare, these pregnancy outcomes are of minor importance in genetic counselling of
women with dizygotic twin pregrancies. Parents will consider both the birth of one
and of two infants without chromosomal abnormalities as the best pregnancy outco-
me compared with the other possible outcomes. These considerations imply that the
decision whether or not to undergo prenatal diagnosis is for the greater part defermi-
ned by the probabilities and the parents” attitude towards the relevant pregnancy out-
come categories; 1) the birth of one or two infants without chromosomal abnormali-
ties; 2) the loss of the entire pregnancy and 3) the birth of a discordant twin. The
desirability of prenatal diagnosis decreases when the parents consider the birth of a
discordant twin a less serious event than the Ioss of the pregnancy. A 35 vear old
woman may opt for prenatal diagnosis only if she strongly rejects the possibility of
discordant twins. However, for a 45 year old woman prenatal diagnosis may be the
best option except when she feels that the birth of 2 discordant twin is not essentially
different from one or two infants without chromosomal abnormalities.A 335 year old
woman may opt for prenatal diagnosis only if she strongly rejects the possibility of
discordant twins. However. for a 45 year old woman prenatal diagniosis may be the
best option except when she feels that the birth of a discordant twin is not essentially
different from one or two infants without chromosomal abnormalities.

Variations in feta] loss rate after selective feticide has a smaller effect on the pro-
bability distribution of pregnancy outcornes than variations in pregnancy loss rate
after TACVS. It can therefore be concluded that in centres that have limited expe-
rience with TACVS, amniocentesis has a preference over TACVS in twin pregnan-
cies in women of advanced matemal age. In twin pregnancies with high genetic risks
TACVS should be considered as the method of choice.

Many future parents learn about the presence of a twin pregnancy during ultra-
sound at the first visit to a centre for prenatal diagnosis. Therefore. in most instances
the counselling will be done by a gynaecologist. A major problem of genetic coun-
selling in twin pregnancies is the large number of possible pregnancy outcomes. A
further complicating element in this respect is that parental attitudes towards these
outcomes may differ considerably. These factors necessitate a careful individual
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evaluation of the attitude of parents towards the effects of prenatal diagnosis. It is
insufficient in our view to confine this information to the excess risks of prenatal
diagnosis. Providing key information about the probabilities of the pregnancy outco-
me is the most important eiement in this process. Considering only three pregnancy
oufcomes may serve as a starung point of this process of genetic counselling in a
dizygotic twin pregnancy.

5.3 Discussiomn.

Since prenatal diagnostic procedures in twin pregnancies are associated with a
higher abortion risk than in single pregnancies and since selective termination in dis-
cordant twin pregnancies involves the risk of morbidity and mortality in the remai-
ning co-twin (Redwine and Hays. 1986: Golbus, 1988) counselling of parents needs
special attention. The most probable abnormal outcome after prenatal diagnosis in a
dizygotic twin is discordancy. The risk that both fetuses are affected is very low in
women under the age of 45 (table L. subchapter 5.1). Before selective continuation
became an option in discordant twins, most parents opted for terminination of preg-
nancy (Antsaklis et al.. 1984; Redwine and Hays. 1986). If parents reject the posstbi-
lity of selective feticide in case of discordancy. and accept one infant with Down's
syndrome. as may be the case after 2 long peried of infertility or after in vitro fertili-
zation. the best option is to refrain from prenatal diagnosis because the probability of
two affected fetuses is too low to justify TACVS.

The precise risks for the remaining fetus after selective termination is still not well
established. Too many different techniques are described in the literature to allow
comparisons regarding fetal loss and feral morbidity. Twelve selective terminations
are summarized in one publication from ten different authors, six different methods
were used. (Redwine and Hays, 1986). In this group one abortion occurred three
weeks after the procedure. three infants were born between 27 and 30 weeks. Two of
these died of premarturity. Eight infants (75%) were born between 34 and 40 weeks
and are alive and well

In 2 series of nine selective terminations in dizygotic twins between 18 and 22
weeks (Golbus et al., 1988) three different techniques were used. Apart from prema-
ture deliveries (30.0 - 34.4 weeks) no fetal loss or morbidity is reported.

Larger series of selective terminations concern reduction procedures in multifetal
pregnancies after use of ovulation stimulating drugs (Evans et al.. 1990). In this
series as many as 3/22 (23%) ended in loss of both twins. Seventeen pregnancies
progressed 1o term, two of which resulting in intra-uterine death of one twin. No
feral morbidity was reported.

It is suggested that less complications can be expected when selective termination
is carried-out around 12 weeks of pregnancy rather than at 18 weeks or more
(Redwine and Hays. 1986: Golbus et al.. 1988: Evans et al.. 1990). because less
necrotic tissue 18 present in utero. The maternal risks of selective termination are
limited. The development of maternal disseminated intravascular coaguiopathy
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(D.I.C.) when thromboplastic agents from the retained dead fetus reach the maternal
circulation has so far only been seen in the second and third trimester after spontane-
ous fetal demise. '

Maternal I3.].C. has not been reported after selective termnination (Redwine and
Hays, 1986), alithough this complication can theoretically not be excluded. Since
maternal D.I.C. is not seen in the first trimester after fetal death it seems advisable to
perform selective feticide early in pregnancy.

The other possible hazard to the mother could be the psychelogical impact of the
selective termination. It is understandable that a selective feticide at 18 to 20 weeks
is more distressing than at 12 weeks (Theut et al., 1989) since maternal bonding
advances with gestational age. As yet we do not know the psychological impact of a
continuing pregnancy following feticide of one twin. The grieving process after the
loss of a child in the second trimester is comparable 1o the grieving at the Joss of a
child born at term (Leon. 1986). The grieving process at the loss of an unborn child
that has 1o be carried until the co-twin is born will be very different from any other
situation. Psychological follow up is indicated to estimate the effects of such an
experience. In case the situation becomes very confusing to the parents it may be
necessary to consult a psychologist, who is experienced in supporting couples after
genetic terminations.

Further studies are necessary to evaluate our assumption that early prenatal diag-
nosis and subsequent early selective feticide will reduce fetal loss and morbidity of
the remaining twin as well as maternal risks and anxiety.



General conclusions

In this thesis several agpects of prenatal diagnosis in women of advanced maternal
age were studied. The effects of the increasing number of elderly gravidas. the lowe-
ring of the matemal age at which prenatal diagnosis became accessible and the intro-
duction of cherionic villus sampling, were evaluated. It appeared that the number of
gravidas older than 36 years has been increasing in our region by 0.3% each year
since 1984. The vearly increase of women who visited our centre for prenatal diag-
nosis because of advanced age was higher than 0.3% because also women of 36 and
37 years are entitled to prenatal testing since [984.

Chorionic villus sampling was introduced in our department at the end of 1983,
In 1984 CVS was an established method of prenatal testing. Five years later 50% of
the procedures for advanced maternal age and approximately 90% of the procedures
for high genetic risks consisted of CVS.

In the early years of CVS most procedures were performed wanscervically. Since
it appeared that the fetal loss rate was lowest when sampling took place after 12
weeks, transabdominal (TA) CVS in elderly gravidas became the procedure of choi-
ce. Notwithstanding the fact that CVS is performed later in pregnancy than in most
other centres. many women make the first visit to our centre too late in pregnancy to
be allowed a choice between amniocentesis and TACVS. We have come to the con-
clusion that our efforts to provide information about recent developments in prenatal
diagnosis to both the medical profession and to the future parents must coniinue.
Information to ethnic minorities needs special attention since most of these women
have a limited knowledge of increased risks for chromosomally abnormal offspring
and the availability to detect these abnormalities. Furthermore, most Muslim patients
are unaware of the fact that in case of an abnormal result. a first trimester abortion is
allowed according to the Koran.

Termination of pregnancy in the first trimester is thought to be less traumatic
than in the second trimester. This difference. however. was not expressed by the per-
centage of women who became pregnant again after a genetic termination of preg-
nancy. Both women who had undergone a mid-trimester abortion and women who
had experienced a first rimester abortion became pregnant again in approximately
40% of cases. Women who lost a pregnancy after prenatal diagnosis had been per-
formed. conceived in approximately 60% of cases. In de latter group there was also
no difference between CVS and amniocentesis. Further psychological studies are
needed to establish to what extent early termination of pregnancy is less traumatic
than mid-trimester abortion.

The difference in reproductive behaviour between those women who experien-
ced a spontaneous abortion and those whose abortion was induced. suggests that it
might be more traumatic to decide upon the abortion of a chromosomally abnormal
fetus, than it is to experience the spontaneous loss of a fetus after prenatal diagnosis.

The advantage of CVS in obtaining the result early in pregnancy seems more
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obvious for the vast rajority of women with normai test results since they can be
reassured 4-6 weeks earlier than after amniocentesis.

Twin pregnancies in elderly gravidas create 2 special problem in prenaial diag-
nosis. When an abnormal result is present, the twin will most likely be discordant for
the abnormality. The possibility and risks cof selective feticide must be discussed
with the parents before an invasive procedure is undertaken. The probability that
both fetuses display a trisorny 21 is too low (e.g. 0.02% in a 40-vear ¢ld woman ) to
justify prenatal testing. Counselling older women with a twin pregnancy should the-
refore include assessment of the parental attitude towards a discordant twin.
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Summary

Chapter 1

The objectives of the study, to identify the effects of recent developments on
prenatal diagnosis in women of advanced maternal age are presented in this chapter.
Pregnancy and its possible complications in older women are reviewed in chronolo-
gical order, with emphasis on spontaneous abortion and chromosomal abnormalities.

Chaprer 2 )

In this chapter the role of chorionic villus sampling in women of advanced
maternal age is discussed. The techical aspects of the sampling procedures are revie-
wed. Attention is given to the timing and route of CVS. as well as the acceptability
and utilization of CVS. The first paper focuses on the safety of TACVS in older
women. TACVS is a safe procedure when sampling is carried-out after 12 weeks of
pregnancy. In the second paper the effect of maternal and gestational age on preg-
nancy outcome after CVS is studied. When TACVS in elderly gravidas took place
before 12 weeks of pregnancy a fetal loss rate of 5.8% was found; when TACVS
was performed after 12 weeks the fetal loss rate was 2.4%. In younger women the
timing of sampling did not influence the fetal loss rate.

A yearly increase in the number of CVS procedures is reported both in our
region and in the Rotterdam hospitals. These results are presented in the third and
fourth paper. It is demonstrated that the uptake of prenatal diagnosis was not affec-
ted by the introduction of CVS. In the last paper we will discuss the possible reasons
for women to visit our centre too late to have the option of TACVS,

Chapter 3

In this chapter some aspects of abnormal cytogenetic results after prenatal diag-
nosis are discussed. The methods of second trimester pregnancy termination and
first trimester abortion as applied in our department are reviewed.

Continuation of a chromosomally abnormal pregnancy is an exceptional situ-
ation. No pregnancy with an abnormal fetal karyotype was continued after CVS.
whereas four women continued their pregnancy despite a chromosomally abnormal
fetus detected at amniocentesis during the same period. A paper is presented regar-
ding the reproductive behaviour of women who had undergone a genetic termination
of pregnancy. Sixty-one per cent of a group of women of advanced maternal age did
not become pregnant again following pregnancy termination for genetic reasons.
However. all women who achieved a subsequent pregnancy. again underwent prena-
tal diagnosis.

Chapter 4
The reproductive behaviour of women who lost a pregnancy in which prenatal
diagnosis had been performed. is discussed in this chapter.
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Fourty-two per cent of a group of women of advanced maternal age did not become
pregnant again. Twenty-five per cent of the women who did become pregnant deci-
ded against prenatal diagnosis in this subsequent pregnancy.

Chapter 5

In this chapter. attention is given to prenatal diagnosis in twin pregnancies in
elderly gravidas. The data of the twin pregnancies between 1980-1990 from our
centre are presented.

Since the probability of selective feticide is relatively high and because the risk
of the loss of the remaining twin is considerable at 18-20 weeks, transabdominal
chorionic villus sampling is considered an alternative. A study is presented regar-
ding the effect of prenatal diagnosis in twin pregnancies on the probabilities of
VATious pPregnancy outcomes.

Counselling of older gravidas with a twin pregnancy should concentrate on the
attitude of the future parents towards a discordant twin. In some individual cases ref-
raining from prenatal diagnosis may be the best policy when a twin pregnancy has
been diagnosed.
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Samenvatting

Hoofdstuk 1

Het doel van de studie, het vaststellen van de effecten van een aantal recente ver-
anderingen op het gebied van de prenatale diagnostiek, wordt in dit hoofdstuk uit-
eengezet.

De mogelijke complicaties van een zwangerschap op oudere leeftijd wordt in
chronologische volgorde besproken met de nadruk op het spontane abortus risico en
chromosomale afwijkingen.

Hoofdstuk 2

In dit hoofdstuk wordt de rol van de chorion villus sampling bij vrouwen van
gevorderde maternale leeftijd belicht. De technische aspecten van de methoden van
prenatale diagnostiek worden besproken. Speciale aandacht wordt gegeven aan de
timing en de techniek van CVS (transcervicaal of transabdominaal). Voorts wordt
gekeken naar de mate waarin CVS geaccepteerd wordt door patienten en verwijzers
en op welke schaal CVS wordt toegepast. Het eerste artikel bespreekt de veiligheid
van TACVS. Wanneer de ingreep na de twaalfde week werd verricht werd een laag
abortus risico vastgesteld. In het tweede artikel wordt het effect van maternale leef-
tijd en tijdstip van de ingreep op de uitkomst van de zwangerschap bestudeerd.
Wanneer TACVS bij oudere zwangeren voor de twaalfde week werd verricht werd
een fetal loss van 5.8% gevonden, wanneer TACVS na 12 weken werd verricht was
de fetal loss rate 2.4%. Bij jongere vrouwen werd de fetal loss rate niet beinvlced
door het tijdstip waarop de ingreep plaats vond. Een jaarlijkse toename van het aan-
tal CVS procedures, zowel in de gehele regio als binnen de Rotterdamse ziekenhui-
zen, wordt beschreven in het derde en vierde artikel.

Het wordt aannemelijk gemaakt dat de introductie van CVS geen inviced heeft
gehad op het percentage oudere zwangeren dat van de mogelijkheid tot prenatale
diagnostiek gebruik maakt. Het laatste artikel bespreekt een aantal redenen waarom
zoveel vrouwen te laat in de zwangerschap naar onze afdeling komen om nog in
aanmerking te kunnen komen voor TACVS.

Hoofdstuk 3

In dit hoofdstuk wordt een aantal aspecten van een afwijkende uitslag na prena-
tale diagnostiek besproken. De methoden van afbreking in het eerste en tweede tri-
mester zoals die in onze kliniek worden uitgevoerd, worden nader bekeken.

Continuering van een zwangerschap waarin een chromosoomafwijking is vastge-
steld is een uitzonderlijke situatie. In de periode tussen 1984 en 1990 continueerden
vier vrouwen een zwangerschap nadat bij vruchtwateronderzoek een chromosoomat-
wijking was vastgesteld. Er werden geen chromosomaal afwijkende zwangerschap-
pen gecontinueerd na CVS. In dit hoofdstuk is een artikel opgenomen waarin onder-
zocht werd hoeveel vrouwen die een genetische afbreking hadden ondergaan weer
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zwanger werden. Van de vrouwen die een afbreking op genetische indicatie onder-
gingen, werd 61% niet meer zwanger. Alle vrouwen diec weer zwanger werden
ondergingen prenatale diagnostiek .

Hoofdstuk 4

Het zwangerschapspercentage en de bereidheid om weer prenatale diagnostiek te
laten verrichten bij vrouwen die een zwangerschap ongewild verloren na prenatale
diagnostiek wordt in dit hoofdstuk besproken. 25% van de vrouwen die weer zwan-
ger werden Jiet geen prenatale diagnostiek verrichten in de volgende zwangerschap.

Hoofdstuk 5

In dit hoofdstuk wordt aandacht besteed aan prenatale diagnostiek bij tweeling-
zwangerschappen van oudere zwangeren. De tweelingen van oudere moeders uit de
periode 1980-1990 van onze kliniek worden gepresenteerd.

Wanneer een selectieve foeticide verricht wordt bij een discordante tweeling is
het risico op verlies van de andere foetus aanzienlijk bij 18-20 weken. CVS Ijjkt hier
een alternatief te bieden. Het artikel dat in dit hoofdstuk is opgenomen bestudeert de
invloed van prenatale diagnostiek (TACVS) op de waarschijnlijkheidsfrequenties
van de verschillende zwangerschapsuitkomsten bij tweelingen.

De counselling van oudere zwangeren met een tweelingzwangerschap dient
rekening te houden met de persoonlijke gevoelens van de aanstaande ouders ten aan-
zien van discordantie voor een chromosoomafwijking. In bepaalde individuele situ-
aties kan afzien van prenatale diagnostiek bij vrouwen van gevorderde maternale
leeftijd met een tweelingzwangerschap de beste keuze blijken.
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