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Caesarean section rates are rising. Caesarean section confers an increase in maternal mortality
and morbidity as well as having considerable ®nancial implications. Caesarean section is usually
justi®ed by the assumed bene®t for the fetus. These bene®ts are often unquanti®ed and based
on scanty evidence. The changing trends in the rates of caesarean section for various
indications may be explained partly by improved anaesthetic and neonatal techniques. Cultural
changes and expectations in the general population and obstetricians' fear of litigation may
have made the changing rate and indications for caesarean section seem more acceptable.
There is little research evidence in this area. The evidence that caesarean section is the
optimal mode of delivery for various major indications is critically examined. The obstetrician
is under an obligation to share the evidence that caesarean section is the optimum mode of
delivery with the pregnant woman and her birth attendants to allow the woman to make wise
decisions about her management.
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Human labour is a dicult process. Evolutionary developments have led to an erect
posture and to the higher brain capacity that may have facilitated the development of
that most unique of human characteristics: language. Arguably, the development of
language has led humans to be one of the most successful animals that has ever lived.
Although being able to run quickly and think fast are both advantageous qualities, they
may produce obvious con¯ict at the time of birth: babies with large heads have to
traverse the narrow human pelvis in order to be born.1 This cephalo-pelvic con¯ict
may lead to maternal and fetal morbidity and mortality. In rural Africa, the lifetime
risk of maternal mortality may be as high as 1 in 15. In addition, the perinatal mortality
may be as high as 100 per 1000 total births. It has been said that, for the fetus, the
process of labour is the most hazardous journey ever undertaken.
As the operation of caesarean section, with its attendant risks of anaesthesia, has
become safer in the 20th century, so the rates of caesarean section have risen. Initially
at least, it was its potential for reducing maternal morbidity and mortality that led to
its increasing use, but by the late 1950s its apparent advantages to the fetus of
bypassing the birth canal became ever more seductive.
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Currently, in the developed world, approximately 30% of caesarean sections are
repeat caesarean sections after primary caesarean section, 30% are performed for
dystocia, 11% are performed for breech presentation and 10% are performed for fetal
distress.2,3 In some South American countries section rates are said to be as high as 80%.4
Belizan et al5 demonstrated that the caesarean section rates are directly related to the
Gross National Product per capita, with the richest countries having the highest
caesarean section rates. Thus the determinants of the caesarean section rate are likely to
be extremely complex and will include ®nancial imperatives as well as characteristics of
the birth attendant and the social and cultural attitudes of women and the societies in
which they live. However, international comparisons are of great interest because the
rates for dierent indications vary as widely as the total caesarean section rate.
Often the degree of bene®t that the caesarean section confers on the infant is small,
or indeed not reliably quanti®ed at all and yet the practice of caesarean section for a
particular indication has become well established. Moreover, in many studies of the
optimum mode of delivery, it is striking that the degree of risk that the procedure of
caesarean section confers upon the mother is often not quanti®ed at all. Yet the
maternal mortality for emergency caesarean section is known to be increased four- to
®vefold when compared with vaginal delivery. Additionally, the overall increase in
caesarean sections has created a subset of pregnant women: those with a previous
caesarean section scar. Approximately 11% of pregnant women in the USA have had a
previous caesarean section.2 It has also become apparent that there is an increased risk of
placenta praevia and placenta accreta in subsequent pregnancy6 and the risk of
hysterectomy may be as high as 1 in 700 for repeat caesarean sections.7 It is known that
women are prepared to take on a considerable additional risk to their own life and
health in the interests of their fetus. It behoves us then, as health professionals, to be
careful to identify what we know and what we do not know about the advantages of
caesarean section for the fetus in certain clinical situations. Only then will women be
able to exercise informed choice about their options for birth.
The phenomenon of caesarean sections performed for maternal choice alone, in the
absence of any obstetric, medical or fetal indication, merely highlights the fact that the
indications for caesarean section have become increasingly relaxed and are nearly all
relative (with some obvious exceptions). With this in mind, we intend to discuss the
evidence that caesarean section is the optimum mode of delivery for a variety of
indications and the possible reasons for variation in the rates for these indications.
CAESAREAN SECTION FOR DIFFICULT LABOUR OR DYSTOCIA
In the developed world the increasing caesarean section rate for dystocia or poor
progress in labour contributes at least a third to the overall caesarean section rate, and
repeat caesarean section following primary caesarean section contributes at least
another third.
Dystocia is diagnosed when the rate of cervical dilatation in the active phase of
labour is slower than the mean, median or slowest 10th centile according to the policy
of the unit. The use of partograms as a simple tool for the early diagnosis and
management of prolonged labour and sequelae was introduced by the World Health
Organization.8 Poor progress in labour does not identify the speci®c cause, which may
include poor uterine activity or absolute or relative disproportion.
In practical terms, after the diagnosis of poor progress in labour is made, the ®rst
action that should be taken is to optimize uterine activity. This is usually done by
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performing amniotomy and administering oxytocin. Proponents of active management of labour maintain that a package of strict criteria for the diagnosis of the onset
of labour, early amniotomy, early use of oxytocin and continuous professional
support will enhance optimal progress in labour and hence normal delivery.9 Proponents also claim that it has lowered the incidence of prolonged labour and the rate
of caesarean sections and instrumental deliveries without compromising the outcome
for the neonate. Nevertheless, despite the introduction of active management of
labour in many centres the caesarean section rate is still rising and the rate of
consumer dissatisfaction with this very interventionist approach may be high.
If uterine activity has been optimized, as above, and labour is still dicult,
then mechanical factors may be implicated. There may be absolute cephalopelvic
disproportion or relative cephalopelvic disproportion due to malposition of the head.
Some relative malpositions may be managed by assisted vaginal delivery if full
dilation has been achieved, but many women will require caesarean section to achieve
delivery. Women presenting in the second stage with a brow presentation, mentoanterior face presentations and occipitolateral or occipitoposterior positions may be
suitable for assisted vaginal delivery as a trial in the operating theatre.10 However,
caesarean section may be preferable to a dicult instrumental delivery.
It is clear that, with widely diering caesarean section rates for dicult labour,
there are many unknown variables that may cause this variation in practice. It is not
known whether these variables are woman-related (e.g. intolerance of dicult birth)
or clinician-related (e.g. fear of litigation).
CAESAREAN SECTION FOR FETAL DISTRESS
Fetal distress is a poorly de®ned term. Current methods of assessing the condition of
the fetus in labour are poorly predictive of those who are genuinely compromised, and
end-point assessment of the neonatal condition by Apgar scores or umbilical blood gas
data is poorly predictive of long-term neurodevelopment.
The introduction of continuous electronic fetal monitoring (EFM) has been suggested
as a cause of the rising caesarean section rate for fetal distress. There are now 12
randomized trials comparing EFM with intermittent auscultation. Meta-analysis has
shown an increase in the caesarean section rate associated with EFM and no signi®cant
reduction in the overall perinatal mortality rate. However, a signi®cant reduction was
seen in deaths attributed to hypoxia and a reduction in neonatal seizures in the group
who had EFM.11,12
Access to fetal blood sampling may reduce the rate of unnecessary caesarean sections
for abnormal fetal heart rate patterns. Newer methods, such as fetal ECG waveform
analysis and computerized CTG, may contribute to a further reduction in the future.13
CAESAREAN SECTION FOR PREVIOUS CAESAREAN SECTION
One of the most common indications for caesarean section is repeat caesarean section.2
When the most common caesarean section was the `classical caesarean section',
clinicians feared scar rupture in labour, and repeat caesarean section was considered
mandatory for all subsequent births. However, it rapidly became clear that lower
segment caesarean section was not associated with disastrous ruptures and the concept
of `trial of scar' in subsequent deliveries became current. (See Chapter 5.)
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There is a plethora of studies describing safe vaginal birth after caesarean section.
The published data would suggest a scar dehiscence rate of less than 1% for women
undergoing an attempted vaginal delivery.14,15 Moreover, Enkin16 analysed a series
involving 8899 women who were permitted a trial of labour; of these, 20.1% were
delivered by caesarean section again and 79.9% were delivered vaginally. Why, if the
chances of success are so high and the morbidity is so low does the percentage of
women delivering vaginally after previous caesarean section in practice remain low? In
1993, the percentage of women delivering vaginally after a caesarean section in the
USA was only 25.4%.6
The reluctance to permit a trial of labour after previous caesarean section is
probably due to a variety of reasons. First, maternal preference is likely to play a
large part, with caesarean section being regarded as a safe and convenient procedure.
Second, the clinician is also likely to regard the procedure of caesarean section as
routine, safe and convenient, and certainly less likely to give rise to the complication
of scar dehiscence and possible subsequent litigation.17 There is little work currently
available examining the reasons for the clinician's or mother's choice in this area.
CAESAREAN SECTION FOR BREECH PRESENTATION
The role of caesarean section for the delivery of the breech remains unresolved
although in some countries the caesarean section rate for breech presentation is now
of the order of 80%. The results of a large randomized controlled trial are still
awaited.18 Estimates of risk to the neonate of vaginal breech delivery vary from 0 to 35
per 1000 deliveries.19
The body of literature that informs this move towards caesarean section provides
little support for the view that caesarean section improves the outcome for the baby.
What evidence there is is mostly large retrospective reviews of practice. There are
only two randomized controlled trials that did not show any reduction in perinatal
mortality, but the trials were far too small to provide any de®nitive results.20,21 There
are two reviews or meta-analyses of suitable cases.22,23 These compared planned
elective caesarean with planned vaginal delivery with respect to infant outcome. The
results suggested that the risk of perinatal death associated with vaginal delivery may
be two to ®ve times higher than that associated with a planned caesarean section after
excluding babies with lethal congenital abnormalities.
In contrast, the randomized trials20,21 did show `striking and concerning dierences
in maternal outcome'.
The optimal caesarean section rate for the delivery of the term breech may be
between 30 and 60%24, but it is clear that with variations as wide as this that maternal
preference has a large part to play. It is currently not known how much the mother's
or physician's preference aects rates of caesarean section.
CAESAREAN SECTION FOR THE DELIVERY OF THE PREMATURE
FETUS
Premature breech presentation
The antecedents of premature breech delivery are often morbid, in common with all
premature births. It is often this rather than the mode of delivery that confers
additional risk on the pre-term breech baby. In addition, the premature breech has a
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higher incidence of congenital abnormalities (up to 18% in some series25). The choice
of mode of delivery is often dictated by other clinical circumstances, such as placental
abruption or severe pre-eclampsia rather than the presentation.
The mortality of breech babies delivered between 33 and 36 weeks' gestation is
often very low and is not signi®cantly aected by the mode of delivery. It is the 2% of
deliveries in the gestation range 26 to 32 weeks that are the most challenging.
If the clinical situation is that of the uncomplicated premature breech in labour, and
the condition of the fetus and mother is good, the decision about whether to allow a
trial of vaginal delivery or to undertake a caesarean section is most dicult. There
have been four randomized controlled trials of the mode of delivery of the pre-term
breech undertaken. Of these, only one was completed, and none was large enough to
draw any de®nite conclusions.26±29
Premature cephalic presentation
Mode of delivery has not been shown to aect neonatal outcome signi®cantly in live
born infants between 24 and 28 weeks with a cephalic presentation at delivery.30 In
infants below 26 weeks or below 800 grams, however, caesarean section for fetal
distress is associated with an increased chance of intact survival, but also survival with
signi®cant morbidity.31
At gestations less than 26 weeks, the woman and the obstetrician should be aware of
the impact of intervention and consider the possibility of serious morbidity and
mortality when deciding the mode of delivery.31
ANTEPARTUM HAEMORRHAGE
Placental abruption
In the presence of major placental abruption, even when the fetus is alive at presentation, the outlook for the fetus is poor. In non-randomized trials, higher perinatal
mortality rates have been described for vaginal delivery when compared to caesarean
section (Okonofua and Olatubosum 52% versus 16%32 and Hurd et al 20% versus
15%33). Other retrospective studies have demonstrated only a small advantage34 or no
advantage at all33 for the fetus delivered by caesarean section.
In less severe placental abruption it is necessary to consider other factors such as the
presence of fetal distress, the state of the cervix and the presence of other obstetric
complications. Continuous fetal monitoring is mandatory if vaginal delivery is to be
attempted, in order to minimize perinatal mortality.32
In the least severe cases, in a pre-term pregnancy, a policy of conservative
management may be indicated to achieve fetal lung maturation prior to delivery.35
Placenta praevia
Diagnosis of placenta praevia is usually an indication for delivery by caesarean section.
However if the praevia is of a minor degree (types I±II) and the fetal head is engaged,
trial of vaginal delivery may be attempted. If vaginal delivery is contemplated as an
elective procedure an examination and amniotomy can be performed in the operating
theatre with all personnel and facilities available for immediate recourse to caesarean
section. Caesarean section is the recommended mode of delivery in major placenta
praevia (types III±IV).
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Vasa praevia
Vasa praevia is a rare condition that carries a high fetal mortality due to fetal
exsanguination resulting from tearing of the fetal vessels when they lie within the
membranes. Transvaginal ultrasonography and colour Doppler may be used for
diagnosis of vasa praevia, and elective caesarean section is recommended for these
cases.36,37

CAESAREAN SECTION FOR THE DELIVERY OF TWINS
The optimum mode of delivery of twins remains controversial. Much will depend on
the chorionicity of the pregnancy, the presence of additional fetal or maternal
complications, gestation at delivery and the ultimate presentation of both twins when
the time for delivery is reached or at the onset of labour. The incidence of multiple
pregnancy is rising due to increasing maternal age38 and the impact of assisted
conception, and the need for good quality evidence about the optimum mode of
delivery is therefore increasing.
The available evidence comprises many retrospective comparative studies and many
reviews of the intrapartum management of twins but there are few randomized
controlled trials on which to base recommendations.
First twin vertex, second twin vertex
This is the most common presentation for twins, and the consensus is that vaginal
delivery is appropriate.39,40
Although the second twin is at greater risk of morbidity and mortality, a large part
of this risk results from discordance in growth that tends to favour the ®rst twin. The
diculties associated with the simultaneous recording of the fetal hearts in labour has
led some commentators to suggest that, if an adequate simultaneous fetal heart rate
recording cannot be achieved in labour, caesarean section should be performed
because of the risk of sudden and unexpected abnormalities in the heart rate of the
second twin.41
Previous caesarean section should not be regarded as an absolute contraindication to
vaginal delivery in twin gestation42 although previous classical caesarean section,
uterine rupture or other obstetric contraindication to labour must be considered.
First twin vertex, second twin non-vertex
The only randomized controlled trial of the mode of delivery of twins43 found no
dierence in neonatal outcome in 60 non-vertex second twins at, 35 weeks or more,
who were randomized to either vaginal delivery or caesarean section. Some authors
still recommend caesarean section39,44, ®nding that the neonatal mortality and
morbidity for the second twin is lower.
Many authors have suggested that there is no excess risk if the non-vertex second
twin is either delivered by the breech after an internal podalic version or delivered by
the vertex after an external cephalic version.45±50 Occasionally, however, the second
twin is signi®cantly larger than the ®rst and then great care must be exercised in
attempting delivery of the non-vertex second twin, especially if non-vertex.
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Non-vertex ®rst twin
Delivery by caesarean section is often advised in this case40, although there is little
published evidence to support this view. The great fear is of locked chins or heads
(twin entrapment) resulting in death of the ®rst twin and of hypoxia in both twins.
Low-birthweight twins
Where the presentation is vertex±vertex, and even if the birth weights are thought to
be less than 1500 g, the literature supports vaginal delivery.40,51
For the non-vertex second twin of very low birthweight (51500 g) the situation is
more controversial and the risk±bene®t ratio between the mother and the baby is
dicult to judge. Pre-term caesarean section carries considerable morbidity for the
mother. Some reports advocate caesarean delivery to minimize birth trauma.40,45,47,48
Other authors fail to show any bene®t to the neonate.52
Monoamniotic twins
Monoamniotic twin pregnancies are particularly associated with twin entrapment at
delivery, cord entanglement and twin±twin transfusion. The diagnosis is now possible
using ultrasound at early gestations.
Although it has been suggested that, if both twins are cephalic, with no evidence of
signi®cant cord entanglement, and there are no other contraindications, vaginal
delivery may be attempted53, it is conventional to advocate routine elective caesarean
section in all cases at the point when fetal lung maturity is thought to be adequate.
Caesarean section for triplets and higher order births
Over 90% of triplet births are by caesarean section.54 caesarean section is said to
reduce the incidence of low Apgar scores at delivery and decrease the incidence of
perinatal death.55,56
It is known that caesarean section rates for all types of twins and higher multiples
are rising. In view of the fact that increasing numbers of these births are to older
mothers and those who have undergone assisted conception, it is possible that the
anxiety of parents and clinicians about neonatal outcome may play a large part in the
ultimate decision about the mode of delivery rather than the objective evidence
outlined above.

CAESAREAN SECTION FOR CORD PROLAPSE
Mortality from this complication has been falling, whatever the mode of delivery, over
recent years from 430 per 1000 to 55 per 1000.57
Generally, prompt caesarean section is urged57, although the interval from prolapse
to delivery is not the only determinant of outcome for the neonate.58 However, some
20±30% of cases of cord prolapse present when the cervix is fully dilated and the head
is at or below the spines, and then immediate delivery with forceps may be possible.
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MATERNAL CONDITIONS
Caesarean section has been advocated for various maternal diseases. It has been
traditional to advocate caesarean section for congenital or acquired cardiac disease, but
current evidence favours vaginal delivery, especially in the presence of maternal
pulmonary vascular disease where operative delivery signi®cantly worsens the
prognosis.59±61
Maternal diabetes in pregnancy has been associated with increased rates of caesarean
section, partly in an eort to reduce the rate of unexpected intrauterine death at term
and fetal trauma associated with fetal macrosomia. The place of elective caesarean
section remains controversial.62
Other maternal diseases, such as idiopathic thrombocytopenic purpura (ITP) and
obstetric cholestasis, are associated with increased rates of caesarean section to avoid
fetal morbidity and mortality, but there is scant evidence to support this practice.63±65
Similarly, in pre-eclampsia there is a higher risk of caesarean section, with some
authors describing caesarean section rates of over 80% in gestations below 30 weeks.66
Even at pre-term gestation, however, vaginal delivery is possible.
If ovarian and cervical malignancy complicates pregnancy, caesarean section is often
performed to facilitate de®nitive treatment.67±72

FETAL CONDITIONS
Fetal macrosomia
Fetal macrosomia (from any cause) carries an increased fetal and maternal morbidity.
Systematic review has not shown induction of labour for fetal macrosomia to be of
bene®t in non-diabetic women.73 Induction of labour in women with suspected
macrosomia did not aect the risk of caesarean section or instrumental delivery.73 It
has been suggested that a policy of prophylactic caesarean section in babies with an
estimated fetal weight of 4000±4500 g would require more than 1000 caesarean
deliveries to avoid a single case of brachial nerve damage.74 Optimization of the
management of shoulder dystocia may be a more tenable approach to the prevention
of birth trauma.74 Wagner et al suggested that the judicious use of caesarean section in
diabetic patients with expected macrosomic babies would reduce risk of shoulder
dystocia, but recommended a trial of labour in the non-diabetic women with
suspected fetal macrosomia, as prediction of fetal weight in this group is dicult.75 A
population-based study has shown that most macrosomic babies (over 4000 g) are
delivered vaginally with low rates of maternal and fetal complications. Macrosomic
babies were, however, found to have a higher rate of Erb's palsy but similar rates of
other serious complications of shoulder dystocia, when compared with normal weight
babies.76 Numerous studies have shown that fetal weight estimation and actual birth
weight are of limited value in predicting neonatal brachial plexus injury, and the rates
of long-term morbidity do not justify elective caesarean delivery in infants weighing
less than 5000 g and without other complications. Caesarean section is recommended
for babies with an estimated fetal weight greater than 5000 g, particularly in
nulliparous women.77±81 Induction of labour in non-diabetic mothers with macrosomic
babies has not been shown to be of any value82 and increases the rate of caesarean
section.83,84
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The present evidence, therefore, suggests that elective caesarean section is not
justi®ed for macrosomia alone, in the absence of other complications, in diabetic or
non-diabetic mothers, unless the estimated fetal weight is over 5000 g.
Transverse lie
If diagnosed antenatally, the cause of the abnormal lie should be investigated as this
may aect management. If no such cause is found, vaginal delivery may be attempted.
No randomized trials exist to aid the management of these women.
In late pregnancy, if spontaneous version to longitudinal lie does not occur, external
version may be attempted, with or without stabilizing induction. If abnormal lie
persists despite these measures, strong consideration should be given to elective
caesarean section. High rates of caesarean section and fetal morbidity have been
described with expectant management if external version is not successful.85
If the abnormal lie is detected in labour, external version may still be possible.
Phelan et al have shown a 50% reduction in the caesarean section rate when this was
attempted in labour, using tocolysis and ultrasound.86
Fetal anomalies
A variety of congenital conditions are associated with high caesarean section rates.
While there are many retrospective reviews of practice examining the optimal mode
of delivery there are no randomized controlled trials on which to base recommendations, and the literature, in the main, is very confusing.
Many congenital defects are associated with additional defects which dictate that
prognosis is poor. For example, fetal ventriculomegaly in association with other brain
defects (such as alobar holoprosencephaly) usually has a poor outcome and, in the
main, vaginal delivery, with cephalocentesis if required, is advocated. Even with
isolated ventriculomegaly, however, there is no evidence that caesarean section is
necessary87,88 but there is no randomized controlled trial addressing this issue.
Similarly, in other more common conditions aecting the fetus, such as fetal
myelomeningocele, fetal anterior wall defects, fetal hypoplastic left heart syndrome or
non-immune hydrops, there are no randomized controlled trials to aid decision
making, and the literature is contradictory.87,89±96 In many cases the decision about
mode of delivery and the high rates of caesarean section for fetal disease are dictated
by the necessity for highly skilled paediatric assistance at the time of birth and the
timing of reconstructive surgery in the newborn period. It is these logistic
considerations that often mandate caesarean section rather than convincing evidence
that the fetus fares better after caesarean section.
MATERNAL REQUEST
Caesarean section for maternal request in the absence any obstetric indication is on
the increase. Performing a caesarean section when it is not clinically indicated has
traditionally been considered inappropriate, but views may be changing. Evidence
supporting increased rates of maternal complications for elective caesarean performed
under regional anaesthesia with appropriate antibiotic cover and thromboprophylaxis
is poor. In the recent con®dential enquiry into maternal deaths, there were 45 direct
maternal deaths following caesarean section, although many were probably due to

10 Z. Penn and S. Ghaem-Maghami

pre-existing disease. Long-term pelvic ¯oor damage has been associated with vaginal
delivery, especially instrumental delivery.97±99 Intrapartum fetal safety may also be a
factor for the woman choosing a caesarean delivery. The exact risk of labour to the
fetus is not known but a normal baby weighing over 1500 g at birth is estimated to
have a risk of death of 1 in 1500 in the UK100 and, additionally, 1 in 1750 labours
results in hypoxic ischaemic encephalopathy.101 Some 31% of London obstetricians
with an uncomplicated singleton pregnancy at term would choose an elective
caesarean section for themselves.102
Having an elective caesarean section may be associated with higher socioeconomic
status in certain cultures, such as in Latin America5, or may re¯ect an increase in
involvement of the woman in decision-making by providing a choice of mode and
timing of delivery.103,104
No randomized studies have been carried out in this area and, until they are,
women should be counselled about risks and bene®ts of a caesarean delivery based on
our present best knowledge.

SUMMARY
Human labour is a dicult process, and the cephalo-pelvic con¯ict consequent upon
trying to deliver a large brain through a small pelvis may lead to maternal and fetal
morbidity and mortality. Caesarean section circumvents the birth canal and may avoid
some of the consequences of dicult birth.
Rates of caesarean section are rising, however, and the rates for various indications
vary widely. Currently the major indications are repeat caesarean section, dystocia,
breech presentation and fetal distress.
The risks to the mother of caesarean section are frequently unquanti®ed but are
usually justi®ed in terms of the bene®t to the fetus. The scale of this fetal bene®t is
usually also unquanti®ed, and recommendation for a caesarean section is not evidencebased in many instances.
Variations in the rates of caesarean section for dystocia or dicult labour are
dicult to explain, even in the context of the active management of labour, and the
impact of electronic fetal monitoring and fetal blood sampling on the use of caesarean
section for fetal distress is similarly dicult to ascertain. The place of caesarean section
in the management of twins, premature delivery, breech presentation or maternal and
fetal disease has rarely been subjected to randomized controlled trial, but even where
Practice points
. at the present time, with a very few exceptions, most indications for caesarean
section are relative
. caesarean section is associated with higher maternal mortality and morbidity
with generally unquanti®ed bene®t for the fetus
. so far there is no good evidence that caesarean section is the optimum mode of
delivery in breech presentation, twins, previous caesarean section, most
maternal medical conditions or in the presence of most fetal anomalies
. when indications for caesarean section are relative, the woman and her family
should be closely involved with any decisions regarding mode of delivery
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Research agenda
. studies should address the optimum mode of delivery in breech presentation
and multiple pregnancies
. the reasons for changing attitudes of women and their clinicians towards
caesarean section should be explored
. the risks of elective caesarean section to the mother need to be quanti®ed more
accurately
. the risks and bene®ts of caesarean section to the neonate need to be accurately
quanti®ed
the place of a trial of vaginal birth has been clearly demonstrated, such as after
previous caesarean section, the number of women even attempting to deliver vaginally
is small.
Clearly, determinants of the rates of caesarean section lie in the attitudes of
obstetricians, midwives, the women and their families, and little work is available
systematically examining these variables. Nowhere is this more starkly demonstrated
than in the rising rates of caesarean section at maternal request alone, without medical
indication, that are being seen in the developed world.

REFERENCES
1. Steer P. In James DJ et al (eds) High Risk Pregnancy: Management Options, 2nd edn, pp 1071±1077.
London: W.B. Saunders, 1999.
2. Notzon FC, Cnattingius S, Bergjso P et al. Caesarean delivery in 1980s: international comparison by
indication. American Journal of Obstetrics and Gynecology 1994; 170: 495±504.
3. Wilkinson C, McIlwaine G, Boulton-Jones C & Cole S. Is a rising caesarean section inevitable? British
Journal of Obstetrics and Gynaecology 1996; 105: 45±52.
4. King J. Obstetric intervention and the ®nancial imperative. British Journal of Obstetrics and Gynaecology
1993; 100: 303±304.
5. Belizan JM, Althabe F, Barros S et al. Rates and implications of caesarean section in Latin America:
ecological study. British Journal of Obstetrics and Gynaecology 1999; 319: 1399±1402.
6. Clarke SC & Tafel S. Changes in caesarean delivery in the United States, 1988 and 1993. Birth 1995; 22:
63±67.
7. Upadhyay N, Buist R, Steer P et al. Caesarean section: an evolving procedure? British Journal of
Obstetrics and Gynaecology 1999; 106: 286±287.
8. WHO. The partograph. Sections I, II, IV WHO/MCH/88.4, 1988; Geneva: WHO/Maternal and Child
Health Unit, Division of Family Health.
9. O'Driscoll K, Jackson JF & Gallagher JT. Prevention of prolonged labour. British Medical Journal 1969; ii:
477±482.
10. Chua S & Arulkumaran S. Poor progress in labour including augmentation, malpositions and
malpresentations. In James DJ et al (eds) High Risk Pregnancy: Management Options, pp 1103±1119.
London: W.B. Saunders, 1999.
11. Thacker SB, Stroud DF & Peterson HB. Ecacy and safety of intrapartum electronic fetal heart rate
monitoring: an update. Obstetrics and Gynecology 1995; 86: 613±620.
12. Vintzileos AM, Nochimson DJ, Guzman ER et al. Intrapartum electronic fetal heart monitoring versus
intermittent auscultation: a meta analysis. Obstetrics and Gynecology 1995; 85: 149±155.
13. Wijngaarden WV. Intrapartum fetal surveillance ± CTG, acid base and FECG. In O'Brien Shaunghn PM
(ed.) The Year Book of Obstetrics and Gynaecology, vol 6, pp 93±105, 1998.
* 14. McMahon MJ, Luther ER, Bowes WA et al. Comparison of trial of labour with an elective second
caesarean section. New England Journal of Medicine 1996; 335: 689±695.
* 15. Flamm BL, Goings JR, Liu Y et al. Elective repeat caesarean section versus trial of labour: a prospective
multicenter study. Obstetrics and Gynecology 1994; 83: 927±932.

12 Z. Penn and S. Ghaem-Maghami
16. Enkin M. Labour and delivery following previous caesarean section. In Enkin M, Keirs MJ, Chalmers I
(eds) Eective Care in Pregnancy and Childbirth, pp 1196±1215. Oxford: Oxford University Press, 1989.
17. Dickinson J. Previous caesarean section. In James DJ et al (eds) High Risk Pregnancy: Management Options,
2nd edn, pp 1205±1216. London: W.B. Saunders, 1999.
18. Hannah ME, Hannah WJ, Hewson SA et al for the Term Breech Trial Collaborative Group. Planned
caesarean section versus planned vaginal birth for breech presentation at term: a randomised
multicentre trial. Lancet 2000; 356: 1375±1383.
19. Kauppila O. The perinatal mortality in breech deliveries and observations on aecting factors: a
retrospective study on 2227 cases. Acta Obstetrica et Gynaecologia Scandinavica 1975; 39 (supplement):
1±7.
* 20. Collea JV, Rabin SC, Weghorst GR et al. The randomized management of term frank breech
presentation: vaginal delivery versus caesarean section. American Journal of Obstetrics and Gynecology
1978; 134: 186±190.
21. Gimovsky ML, Petrie RH & Todd WD. Randomized management of the non-frank breech presentation
at term: a preliminary report. American Journal of Obstetrics and Gynecology 1983; 146: 34±40.
22. Giord DS, Morton SC & Kahn K. A meta-analysis of infant outcomes after breech delivery. Obstetrics
and Gynecology 1995; 88: 1047±1054.
* 23. Cheng M & Hannah M. Breech delivery at term: a critical review of the literature. Obstetrics and
Gynecology 1993; 82: 605±618.
24. Penn Z. Breech presentation. In James DJ et al (eds) High Risk Pregnancy: Management Options, 2nd edn,
pp 1025±1050. London: W.B. Saunders, 1999.
25. Lamont RF, Dunlop PDM, Crowley P et al. Spontaneous preterm labour and delivery at under 34
weeks gestation. British Medical Journal 1983; 286: 454±457.
* 26. Penn ZS, Steer PJ & Grant A. A multicentre randomised controlled trial to compare elective with
selective caesarean section for the delivery of the preterm breech infant. British Journal of Obstetrics and
Gynaecology 1996; 103: 684±689.
27. Veigas OAC II, Low PS et al. Collaborative study of preterm breeches: vaginal delivery versus caesarean
section. Asia-Oceania Journal of Obstetrics and Gynecology 1985; 11: 359±365.
28. Lumley J, Lester A, Renon P & Wood C. A failed RCT to determine the optimum mode of delivery for
the very low birth weight infant. Controlled Clinical Trials 1985; 6: 120±127.
29. Wallace RL, Schifrin BS & Paul RH. The delivery route for very low birth weight infants. Journal of
Reproductive Medicine 1984; 29: 736±740.
30. Kitchen WH, Yu Vy, Orgill AA et al. Infants born before 29 weeks gestation: survival and morbidity at
2 years of age. British Journal of Obstetrics & Gynaecology 1982; 89(11): 887±891.
31. Bottoms SF, Paul RH, Iams JD et al. Obstetric determinants of neonatal survival: in¯uence of willingness
to perform Cesarean delivery on survival of extremely low-birth-weight infants. National Institute of
Child Health and Human Development Network of Maternal-Fetal Medicine Units. American Journal of
Obstetrics and Gynecology 1997; 176: 960±966.
32. Okonofua FE & Olatubosum OA. Caesarean vesus vaginal delivery in abruptio placentae associated with
live fetuses. International Journal of Gynecology and Obstetrics 1985; 23: 471±474.
33. Hurd WW, Miodovnik M, Hertzberg V & Lavin JP. Selective management of abruptio placentae: a
prospective study. Obstetrics and Gynecology 1983; 61: 467±473.
34. Yla-Outinen A, Palander M & Heinonen PK. Abruptio placentae ± risk factors and outcome of the
newborn. European Journal of Obstetrics Gynecology and Reproductive Biology 1987; 25: 23±28.
35. Sholl J. Abruptio placentae: clinical management in nonacute cases. American Journal of Obstetrics and
Gynecology 1987; 156: 40±51.
36. Oyelese KO, Turner M, Lees C & Campbell S. Vasa previa: an avoidable obstetric tragedy. Obstetrics
and Gynecology Survey 1999; 54: 138±145.
37. Baschaat AA & Gembruch U. Ante- and intrapartum diagnosis of vasa praevia in singleton pregnancies
by colour codee doppler sonography. European Journal of Obstetrics, Gynecology and Reproductive Biology
1998; 79: 19±25.
38. Luke B. The changing pattern of multiple births in the US: maternal and fetal characteristics 1973 and
1990. Obstetrics and Gynecology 1994; 84: 101±106.
39. Cetrulo C. The controversy of mode of delivery in twins: intrapartum management of twin gestation.
Part 1. Seminars in Perinatology 1986; 10: 39±43.
40. Chervenak FA, Johnson RE, Youcha S et al. Intrapartum management of twin gestation. Obstetrics and
Gynecology 1985; 65: 119±124.
41. Crowther C. Multiple pregnancy. In James DK et al (eds) High Risk Pregnancy: Management Options, 2nd
edn, pp 129±151. London: W.B. Saunders, 1999.

Indications for caesarean section 13
42. Gilbert L, Saunders N & Sharp F. The management of multiple pregnancy in women with a lower
segment caesarean section: really a safe option? British Journal of Obstetrics and Gynaecology 1988; 95:
1312±1316.
* 43. Rabinovici J, Barkai G, Reichman B et al. Randomized management of the second non-vertex twin:
vaginal delivery or caesarean section. American Journal of Obstetrics and Gynecology 1987; 156: 52±56.
44. Barratt JM, Staggs SM, Hooydonk JE et al. The eect of type of delivery on neonatal outcome in
premature twins. American Journal of Obstetrics and Gynecology 1982; 143: 360±365.
45. Acker D, Leiberman M, Holbrook H et al. Delivery of the second twin. Obstetrics and Gynecology 1984;
59: 710±711.
46. Chervenak FA, Johnson RE, Berkowitz RL et al. Intrapartum external version of the second twin.
Obstetrics and Gynecology 1983; 62: 160±164.
47. Blickstein I, Schwarz-Shoram Z, Lautz M et al. Vaginal delivery of the second twin in breech
presentation. Obstetrics and Gynecology 1987; 69: 774±776.
48. Gocke SE, Nageotte MP, Garite T et al. Management of the non-vertex second twin: primary caesarean
section, external cephalic version or primary breech extraction. American Journal of Obstetrics and
Gynecology 1989; 161: 111±114.
49. Adam C, Allen AC & Baskett TF. Twin delivery: in¯uence of the presentation and method of delivery
on the second twin. American Journal of Obstetrics and Gynecology 1991; 165: 23±27.
50. Fishman A, Grubb DK & Kovacs BW. Vaginal delivery of the non-verted second twin. American Journal
of Obstetrics and Gynecology 1991; 168: 861±864.
51. Hays PM & Smelzer JS. Multiple gestation. Clinical Obstetrics and Gynecology 1986; 29: 269±285.
52. Doyle LW, Hughes CD, Guaran et al. Mode of delivery of preterm twins. Australia and New Zealand
Journal of Obstetrics and Gynaecology 1988; 28: 25±28.
53. Dubecq F, Dufour D, Vinatier D et al. Monoamniotic twin pregnancies. Review of the literature and a
case report with vaginal delivery. European Journal of Obstetrics, Gynecology and Reproductive Biology 1991;
66: 183±186.
54. Newman R. Obstetric management of high-order multiple pregnancies. BaillieÁres Clinical Obstetrics and
Gynaecology 1998; 12: 109±127.
55. Crowther CA & Hamilton RA. Triplet pregnancy: a 10 year review of 105 cases at Harare Maternity
Hospital, Zimbabwe. Acta Geneticae Medicae et Gemellologicae 1998; 38: 1±8.
56. Petrikovsky BM & Vintzilees AM. Management and outcome of multiple pregnancy of higher fetal
order: a literature review. Obstetrical and Gynaecological Survey 1989; 44: 578±584.
57. Katz Z, Shoham Z, Lancet et al. Management of labour with umbilical cord prolapse: a 5 year study.
Obstetrics and Gynecology 1988; 72: 278±281.
58. Prabulos AM & Philipson EH. Umbilical cord prolapse. Is the time from diagnosis to delivery critical?
Journal of Reproductive Medicine 1998; 43: 129±132.
59. Connolly HM, Grogan M & Wames CA. Pregnancy among women with the congenitally corrected
transposition of great arteries. Journal of the American College of Cardiology 1999; 33: 1692±1695.
60. Chia PR, Raman S & Tham SW. The pregnancy outcome of acyanotic heart disease. Journal of Obstetrics
and Gynaecological Research 1998; 24: 267±273.
61. Weiss BM, Zemp L, Seifert B & Hess OM. Outcome of pulmonary vascular disease in pregnancy: a
systematic overview from 1978 through 1996. Journal of the American College of Cardiology 1998; 31:
1650±1657.
* 62. Boulvain M, Stan C & Irion O. Elective delivery in diabetic pregnant women. Chocrane Database
Systematic Reviews 2000; 2: CD001997.
63. Girling J. Pruritus in pregnancy: focus on obstetric cholestasis. Current Medical Literature, Gynaecology
and Obstetrics 1999; 5: 29±34.
64. Fisk NM & Storey GN. Fetal prognosis in obstetric cholestasis. British Journal of Obstetrics and
Gynaecology 1988; 95: 1137±1143.
65. Laatikainen T & Ikonen E. Fetal prognosis in obstetric hepatosis. Annales Chirurgie et Gynaecologie
Fenniae 1975; 64: 155±164.
66. Magann EF, Roberts WE, Perry KG Jr et al. Factors relevant to mode of preterm delivery with
syndrome of HELLP. American Journal of Obstetrics and Gynecology 1994; 170: 1828±1834.
67. Melfetano JG & Goldlerand JW. Cisplatinum combination chemotherapy during pregnancy for
advanced epithelial ovarian carcinoma. Obstetrics and Gynaecology 1990; 75: 545±547.
68. Henderson CE, Elia G, Gar®nkely D et al. Platinum chemotherapy during pregnancy for serous
cystadenocarcinoma of the ovary. Gynaecological Oncology 1993; 49: 92±94.
69. Sawada M, Yamasaki M, Urabe T et al. A case of ovarian cystadenocarcinoma associated with pregnancy.
Japanese Journal of Clinical Oncology 1990; 20: 199±203.

14 Z. Penn and S. Ghaem-Maghami
70. Manuel-Limson GA, Ladines-Llave CA, Sotto LS & Manalo AM. Cancer of the cervix in pregnancy: a 31year experience at the Philippine General Hospital. Journal of Obstetrics and Gynaecological Research
1997; 23: 503±509.
71. Munkarah AMR. Malignant disease in pregnancy. In James DJ et al (eds) High Risk Pregnancy:
Management Options, 2nd edn, pp 945±959. London: W.B. Saunders, 1999.
72. Monk BJ & Montz FJ. Invasive cervical cancer complicating intrauterine pregnancy: treatment with
radical hysterectomy. Obstetrics and Gynecology 1992; 80: 199±203.
* 73. Irion O & Boulvain M. Induction of labour for suspected fetal macrosomia. Cochrane Database Systematic
Reviews 2000; 2: CD000938.
74. Rouse DJ & Owen J. Prophylactic Cesarean delivery for fetal macrosomia diagnosed by means of
ultrasonography ± a Faustian bargain? American Journal of Obstetrics and Gynecology 1999; 181: 332±338.
75. Wagner RK, Nielsen PE & Gonik B. Shoulder dystocia. Obstetrics and Gynecological Clinics of North
America 1999; 26: 371±383.
* 76. Gregory KD, Henry OA, Ramicone E et al. Maternal and infant complications in high and normal
weight infants by method of delivery. Obstetrics and Gynecology 1998; 507±513.
77. Bryant DR, Leonardi MR, Landwehr JB & Bottoms SF. Limited usefulness of fetal weight in predicting
neonatal brachial plexus injury. American Journal of Obstetrics and Gynecology 1998; 179: 686±689.
78. Berard J, Dufour P, Vinatier D et al. Fetal macrosomia: risk factors and outcome. A study of the
outcome concerning 100 cases 44500 g. European Journal of Obstetrics, Gynecology and Reproductive
Biology 1998; 77: 51±59.
79. Kolderup LB, Laros RK Jr & Musci TJ. Incidence of persistent birth injury in macrosomic infants:
association with mode of delivery. American Journal of Obstetrics and Gynecology 1997; 177: 37±41.
80. Ecker JL, Greenberg JA, Norwitz ER et al. Birth weight as a predictor of brachial plexus injury.
Obstetrics and Gynecology 1997; 89: 643±647.
81. Rouse DJ, Owen J, Goldenberg RL & Cliver SP. The eectiveness and costs of elective Cesarean
delivery for fetal macrosomia diagnosed by ultrasound. Journal of the American Medical Association 1996;
276: 1480±1486.
82. Diani F, Venanzi S, Zanconato G et al. Fetal macrosomia and management of delivery. Clinical and
Experimental Obstetrics and Gynecology 1997; 24: 21±24.
83. Weeks JW, Pitman T & Spinnato JA II. Fetal macrosomia: does antenatal prediction aect delivery route
and birth outcome? American Journal of Obstetrics and Gynecology 1995; 173: 1215±1219.
84. Leaphart WL, Meyer MC & Capeless EL. Labor induction with a prenatal diagnosis of fetal macrosomia.
Journal of Maternal and Fetal Medicine 1997; 6: 99±102.
85. Phelan JP, Boucher M, Mueller E et al. The non labouring transverse lie. A management dilemma.
Journal of Reproductive Medicine 1986; 31: 184±186.
86. Phelan JP, Stine L, Edwards NB et al. The role of external version in the intrapartum management of
the transverse lie presentation. American Journal of Obstetrics and Gynecology 1985; 151: 724±726.
87. Kuller JA, Katz VL, Wells SR et al. Caesarean delivery for fetal anomaly. Obstetric and Gynecological
Survey 1996; 51: 371±375.
88. Gupta JC, Chervenak FA & Lilford RJ. Congenital abnormalities of the fetal brain. Progress in Obstetrics
and Gynaecology 1996; 12: 153±191.
89. Shurtle DB, Luthy DA, Benedetti TJ et al. The outcome of pregnancies diagnosed as having a fetus
with meningomyelocele. Zeitschrift Kinderchir 1987; 42 (supplement 1): 50±52.
90. Shurtle DB, Luthy DA & Nyberg DA. Meningomyelocele: management in utero and post natum. Ciba
Foundation Symposium 1994; 181: 270±286.
91. Lenke RR & Hatch EI Jr. Fetal gastroschisis: a preliminary report advocating the use of Cesarean
section. Obstetrics and Gynecology 1986; 67: 395±398.
92. Adra AM, Landy HJ, Nahmias J & Gomez-Marin O. The fetus with gastroschisis: impact of route of
delivery and prenatal ultrasonography. American Journal of Obstetrics and Gynecology 1996; 174: 540±546.
93. Bethel CA, Seashore JH & Touloukian RJ. Cesarean section does not improve outcome in gastroschisis.
Journal of Pediatric Surgery 1989; 24: 1±4.
94. Lewis DF, Towers CV, Garite TJ et al. Fetal gastroschisis and omphalocele: is Cesarean section the best
mode of delivery? American Journal of Obstetrics and Gynecology 1990; 163: 773±775.
95. Reis PM, Punch MR, Bove EL & van de Ven CJ. Obstetric management of 219 infants with hypoplastic
left heart syndrome. American Journal of Obstetrics and Gynecology 1998; 179: 1150±1154.
96. Johnson P, Allan LD & Maxwell DJ. Non-immune hydrops fetalis. Progress in Obstetrics and Gynaecology
1993; 10: 33±50.
97. MacArthur C, Bick DE & Keighley MRB. Faecal incontinence and childbirth. British Medical Journal
1997; 104: 46±50.
98. Sultan AH, Kamm MA, Hudson CA et al. Shincter disruption during vaginal deliveries. New England
Joumal of Medicine 1993; 329: 1905±1911.

Indications for caesarean section 15
99. Snooks SJ, Swash M, Mathers SE & Henry MM. Eect of vaginal delivery on the pelvic ¯oor: a 5 year
followup. British Journal of Surgery 1990; 77: 1358±1360.
100. CESDI. Con®dential enquiry into stillbirths and deaths in infancy, 4th annual report. London Maternal
and Childhealth Consortium, 1997.
101. Adamson SJ, Louisa MA, Badawi N et al. Predictors of neonatal encephalopathy in full term infants.
British Medical Journal 1995; 311: 598±602.
*102. AI-Mufti R, McCarthy A & Fisk NM. Survey of obstetricians' personal preference a discretionary
practice. European Journal of Reproductive Biology 1997; 73: 1±4.
103. Group EM. Changing Childbirth. London: HMSO, 1993.
104. Eftekhar K & Steer P. Women choose to have a caesarean section. British Medical Journal 2000; 320:
1072.

