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Assisted reproduction and its implications for paediatrics

The relative rarity of multiple birth has made its occurrence
in our society a subject of keen interest, sometimes
approaching awe. The overwhelming press coverage of the
birth and subsequent progress of quintuplets and sextuplets
attests to this, but now that these higher multiple births
have become, in the eyes of the media, relatively common
their newsworthy 'human interest' appeal has proportion-
ately waned. The interest that many feel when hearing of
four, five, or six babies born at one time may over-ride other
very important considerations related to these births, not-
ably their medical and social implications for the family as
well as the hospital and community services. For paediatri-
cians and all those involved with these families it is timely to
consider the effects of assisted reproduction in terms of the
increasing numbers of higher multiple births and the man-
ner in which they impinge on our services.
From the late 1950s and early 1%0s there was a world-

wide decline in the number of twins.' In the United States
this decline was noted somewhat earlier and there was a
similar proportionate reduction in the rate of triplet births
from the 1930s to the 1940s.2 These changes appear to be
due to reduction in the dizygous twinning rates. In England
and Wales (and probably other developed countries) there
was an increase in the proportion of triplets and other higher
multiple births in the late 1970s.3 Data from the Office of
Population Censuses and Surveys (OPCS) show that in the
15 year period from 1956 to 1970 there were 19 sets of
higher multiple births (quadruplets, quintuplets, and sex-
tuplets) and in a similar period from 1971 to 1985 there were
78 sets, a fourfold increase.3 The increase in the numbers of
higher multiple births is certainly due to the introduction of
methods for treating the infertile couple and these include
ovarian stimulation, gamete intrafallopian transfer (GIFT),
and in vitro fertilisation (IVF). Unfortunately, it is neither
clear what proportion of triplets and higher multiple births
is due to these methods of assisted reproduction, nor the
relative importance of each of these techniques to the total
number of multiple births.

Assisted reproduction
Infertility may be due to many causes including anovula-
tion, fallopian tube blockage, ovarian underdevelopment,
abnormalities of the sperm, and a group where no cause can
be found. There is a range of disorders associated with ano-
vulation and drug regimens are available to stimulate the
production of ova which are fertilised in the fallopian tube

after normal sexual intercourse. Clomiphene citrate is the
most widely used drug for ovarian stimulation. Its use alone
is often successful in treating the anovulatory woman. Gona-
dotrophin treatment (either human chorionic gonado-
trophin or human menopausal gonadotrophin) may be used
in association with clomiphene to trigger ovulation. Hyper-
stimulation of the ovaries may cause multiple ova to be pro-
duced with the risk of multiple birth. Clomiphene alone
rarely causes multiple ovulation and the multiple pregnancy
rate is in the order of 5%.The risk of multiple pregnancy
(twins or more) after gonadotrophin use is considerably
higher-in the order of 15-45% and for triplets 5-6%.4
GIFT is a new technique, first used successfully in 1984.

It appears to be useful in the further management of unex-
plained infertility. Multiple ova are first harvested laparos-
copically after ovarian stimulation. A number of ova are
selected for replacement and inserted into the fallopian tube
under laparoscopic control together with approximately 106
spermatozoa. Success rates for pregnancy are reported to be
25-40% and it is becoming a more widely used technique
due to its requirements for relative low technology and low
cost. The risk of multiple birth is 19-38%. 6
IVF was initially developed in order to treat the woman

with occluded or absent fallopian tubes, but is now more
widely used for treating other causes of infertility. The proc-
edure involves harvesting ova after ovarian stimulation as
described above. They are then fertilised by spermatozoa
outside the body and cultured for a short time. Great care
must be taken to maintain the culture environment to
ensure normal development during the period of incuba-
tion. Fertilised oocytes are carefully inspected and if suit-
able are replaced in the culture medium until they are
inserted into the uterus transcervically at approximately 48
hours from insemination. Unused fertilised ova (now refer-
red to as pre-embryos) may be frozen for insertion at later
cycles. The pregnancy success rate for each patient is in the
order of 10-15%, and the rate of multiple birth is 22%.6 7 A
recent Medical Research Council report on IVF and GIFT
pregnancies indicate that 80% of all such pregnancies occur-
red after treatment in just three centres; all of which oper-
ated outside the National Health Service.6

Complications of triplets and higher multiple births
The risk of fetal, neonatal, and infant death is considerably
increased in triplets and higher multiple births. In the years
1975-83 the perinatal mortality and infant mortality rates
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for triplets were 164 5 and 147 7 respectively (England and
Wales) compared with mortality rates of 13 8 and 117 for
singleton births over the same period.3 For quadruplets the
mortality rate was between 40-50% higher than that of tri-
plets. The mortality rates are increased for a number of
reasons. These include uteroplacental compromise, prema-
ture delivery, and congenital abnormality.

Maternal complications of triplet and higher multiple
births include pregnancy induced hypertension, anaemia,
and antepartum or postpartum haemorrhage. Routine
admission of these women for bed rest is recommended by
many obstetricians in the latter part of the second trimester;
a practice that is both expensive and disruptive to existing
children in the family. In addition, obstetricians may
recommend the routine use of tocolytics (usually betami-
metics) and regular injections of corticosteroids to the preg-
nant women in order to avoid excessive uterine activity
and enhance fetal lung maturity. Endocervical cerclage has
been advocated as a routine procedure in the management of
triplets and quadruplets, but the efficacy of this form of
management has not been proved. Other fetal risks include
placental complications such as abruption, intrauterine
growth retardation secondary to placental insufficiency, and
malpresentation.

Prematurity is the single most important cause for the
increased neonatal mortality in higher multiple births. The
incidence of prematurity in triplets is reported to be 88%,8
and the mean gestational age at which triplets and quadru-
plets were delivered was 34-35 weeks.8 9 Despite the sur-
prising degree of maturity in triplets and higher multiples
there is a significant number who are born extremely prema-
ture and who develop major neonatal complications. It is of
some interest that singleton infants born after IVF treat-
ment showed a considerably higher risk of premature deliv-
ery than would be expected in a population of naturally
occurring pregnancies.6 7 It is possible that the factors
determining infertility are also an additional risk factor for
prematurity.

Despite an initial suggestion that infants born as the
result of GIFT and IVF were more likely to have congenital
abnormality,'0 this has not been confirmed in later studies.
Monozygotic twins have a significant risk of cerebral injury,
particularly if one twin dies in utero." There is evidence
that there is an increased risk of monozygotic twins after the
use of ovarian stimulation'2 and IVF.13 There are very few
data on the developmental outcome of the survivors of
higher multiple births. A recent study from a tertiary refer-
ral centre in Toronto reported follow up data in 84 infants
from 29 triplet, quadruplet, and quintuplet pregnancies and
found that only one child had a major handicap. 14 Prospec-
tively ascertained cohorts of these infants should be fol-
lowed up on a geographical basis in order to establish
further the quality of life in these high risk children.

Until recently the social aspects of higher multiple births
have been largely neglected. The major problems facing
these families once the children are home are lack of space
and the need for extra help to meet the needs of all the chil-
dren. The parents of triplets found that their greatest prob-
lem was lack of sleep and the unexpected strain on the
family finances.'5

In an effort to understand further the problems associated
with grand multiple births, a retrospective study of 'triplet
and higher order births' was undertaken which attempted to
ascertain all cases over a five year period in the early 1980s.
These results have just been published in book form.'6 Both
medical and social problems are discussed, but it is the
family problems that are most startling. One mother of
6 month old triplets reported that she had calculated that
just caring for her babies together with household chores
took up 197-5 hours a week, yet there are only 168 hours in

each week! Despite this, almost 40% of families with triplets
receive no home help from their local authority.

The control of higher multiple births
In view of the apparent considerable increase in the num-
bers of higher multiple pregnancies, and because these fetu-
ses and babies are at greater risk of death, it is important to
consider ways of controlling the number of such deliveries.
There are two approaches: applying controls to the assisted
reproduction techniques and selective termination of some
members of the multiple fetal group. This latter process has
been called selective fetocide.
The recent Human Embryology and Assisted Reproduc-

tion Act seeks to control centres involved in IVF and care-
fully limit the numbers of embryos that are replaced to
three. This still makes the possibility of triplets likely and
some of the embryos may yet divide to monozygotic twins
thereby producing quadruplets or possibly more conceptu-
ses. GIFT has been excluded from the legislation and it
appears to be an increasingly common form of treatment.
Multiple ova (well in excess of three) are inserted in some
centres.5 In my view GIFT should also be more carefully
regulated and confined to licensed centres. The major con-
tribution towards the birth of higher multiple births is likely
to be ovarian stimulation. This procedure is undertaken in
many district general hospitals, possibly without appropri-
ate biochemical or ultrasound control. A strong case can be
made for requiring the management of infertility to be con-
fined to subregional centres which are suitably equipped to
undertake these procedures in as controlled a manner as
possible.
A more controversial approach to the inevitable occurr-

ence of higher multiple pregnancy is termination of selected
fetuses, thereby reducing the number from four, five, or six
down to one or two. There are now many descriptions in the
literature of these techniques. The safest appears to be
instillation of potassium chloride directly into the fetal heart
through a transabdominal percutaneous needle. This is
most successful when performed in the first trimester of
pregnancy. 17 Unfortunately this procedure may cause all the
fetuses to be lost as the result of premature labour; a parti-
cular tragedy for a woman who had been treated initially for
infertility. In Britain the legal position of this technique is
unclear. It has been suggested that because selective reduc-
tion does not cause 'termination of pregnancy', it contra-
venes the Abortion Act and may subject the operator to
prosecution. 8 The American and European experience sug-
gests that selective reduction of multiple pregnancy is a
valuable technique in some cases.

The future
There is no reason to believe that there will be a reduction in
the steep rise in the numbers of higher multiple births and
this continues to cause anxiety to those providing intensive
care facilities for premature infants. It is clearly important
that the numbers of triplets and higher multiple births con-
tinue to be closely monitored. We must also determine the
exact contribution that methods of assisted reproduction
make to these numbers. In 1989, the British Association of
Perinatal Medicine together with the British Paediatric Sur-
veillance Unit surveyed all cases of triplets and higher multi-
ple births delivering after 20 weeks of gestation in Britain in
order to determine the proportion due to ovarian stimula-
tion and other techniques. These results will be available
soon.
We must establish a dialogue with our gynaecological col-

leagues who are involved in the treatment of the infertile
couple in order to coordinate our efforts. This is particularly
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important in those centres that provide services outside the
National Health Service as some of these higher multiple
births will require intensive care in inadequately funded
health service cots. Perhaps a start could be made if there
were agreement that an insurance policy should be taken out
by those involved in these forms of treatment to cover the
cost of neonatal intensive care should this be required as the
result of a higher multiple birth.
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Development of intestinal motility

Normal intestinal motility is essential for the orderly
movement of nutrients from one specialised part of the gas-
trointestinal tract to the next. Disturbances will result in
abdominal distension and vomiting when the transit of
luminal contents slows down, and in diarrhoea when it
speeds up. Under both circumstances the normal digestion
and absorption of nutrients and the excretion of waste pro-
ducts will be compromised. In preterm infants, immature
intestinal motility is one of the main causes of the 'physio-
logical ileus' that often occurs.'

Control of intestinal motility
Patterns of normal intestinal motor activity have been
described for most sections of the gastrointestinal tract and
it is clear that a hierarchy of controls is responsible for deter-
mining the contractile behaviour of the gut.2 At the lowest
level the smooth muscle cells exhibit spontaneous rhythmic
electrical activity which determines the timing and fre-
quency of contractile activity. This is further modulated by
the action of the enteric nervous system and by the influ-
ences of a range of humoral substances that are loosely
referred to as 'gut hormones'. The enteric nervous system is
essential for the coordination of motor activity, while the
gut hormones modulate the tone and excitability of the
smooth muscle cells. The sympathetic and parasympathetic
limbs of the autonomic nervous system link the enteric
nervous system to the nuclei of the brain stem and to higher
levels within the central nervous system. The enteric
nervous system is complex, containing a similar number of
neurones to the spinal cord, and although central connec-
tions exist one should think of the enteric nervous system as
a autonomous unit that is modulated rather than controlled
by the central nervous system.
The cells that ultimately form the enteric nerves migrate

from the neural crest during the first trimester, and after
colonisation of the gut they undergo a prolonged period of
maturation that is in part determined by the microenviron-
ment in which they find themselves.3 Evidence from animal

studies suggests that these enteric neurones remain 'plastic'
and open to environmental influences until a relatively late
stage in their development.4 Histological and ultrastructural
studies show the presence of enteric nerves and smooth
muscle cells within the wall of the human intestine during
the second trimester, and by 22 weeks' gestation the small
intestine is 'histologically mature'.5 From clinical experi-
ence, however, we know that the intestines of preterm
infants are often intolerant of enteral feeds, indicating that
immaturity in the development of motor control is often a
limiting factor in our ability to feed by the enteral route.'
Our present understanding of the development of these con-
trols is oudined below.

Sucking and swaliowing
The actions of sucking and swallowing a feed rely on the
integration of control between a larger number of cranial
nerve nuclei and are clearly dependent on the maturation of
brain stem function. Swallowing has been observed in utero
as early as 16 weeks' gestation and from studies using red
blood cells tagged with 51Cr injected into the amniotic fluid
we know that the volume of fluid swallowed increases from
13 ml/day at 20 weeks to 450 mI/day at full term.6 It must be
remembered, however, that the fetus is immersed in a bath
of amniotic fluid and does not have to coordinate swallowing
with either sucking or the protection of the airway. In pre-
term infants sucking movements are generally feeble but by
34-35 weeks' gestation a mature nutritive sucking pattern
has developed.7 8

Gryboski was the first to outline the normal patterns of
oesophageal motility in both term and preterm infants.9 In
adults a swallow initiates relaxation of the upper oesopha-
geal spincter so that food can be carried along the length of
the oesophagus by a primary peristaltic wave to the lower
sphincter, which then relaxes to allow its passage into the
stomach. 10 While this pattern is present in full term infants
who suck effectively, the motility of the oesophageal body in
preterm infants is characterised by poorly propagated, low


