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described by Sharpstone et al. (1968) did not have a diuresis
until between three and four weeks after the onset of anuria.
Histological examination in Case 2 showed generalized glo-
merular involvement of only moderate severity, which we feel
will ultimately resolve. Case 3, however, had severe damage of
about two-thirds of the glomeruli, and though he survived
the acute illness he may eventually develop chronic renal
insufficiency. This has been reported in as many as 30% of
patients who survive the acute illness (Gianantonio et al.,
1968). Detailed renal histology, in patients treated adequately
with heparin, has previously been reported in only two cases;
one had widespread glomerular damage and thrombotic
lesions (Hitzig, 1964), and the other had essentially normal
glomeruli (Piel and Phibbs, 1966).
The reports of heparin therapy are too few for its useful-

ness to be assessed, and a controlled trial planned to take into
account the variable severity of the disease is required.
Examination of renal histology in our Cases 2 and 3, however,
suggests that heparin therapy was beneficial, for, despite
widespread glomerular damage, only occasional thrombotic
lesions were seen. These findings suggest that severe renal
damage had occurred before the institution of heparin therapy,
but that further intrarenal thrombosis was prevented by
heparin, allowing removal of existing thrombi by the normal
fibrinolytic process. We agree with Dacie (1967) that the fur-
ther use of heparin in treatment of the haemolytic-uraemic
syndrome is warranted, but we believe that more information
about its effects could be obtained if post-treatment evalua-
tion included an examination of the renal histology in
survivors as well as those who succumb.
We are grateful to Dr. J. G. Dathan, Dr. R. D. C. Johnstone,

and Dr. R. D. G. Creery for kindly referring these patients; to
Dr. R. H. R. White, under whose care they were admitted, for his
mncouragement and advice; to Dr. J. Stuart and the staff of the
naematology department for their help; and to Dr. A. H. Cameron
and the staff of the pathology department for help with the inter-
pretation and preparation of the histological material.
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Qummary: Of 2,272 deliveries between 1 October, 1967
and 31 December, 1968 290 were induced by

simultaneous intravenous Syntocinon (synthetic oxytocin)
at amniotomy. The hazards of induction of labour are
greatly reduced when this method is used routinely. Only
4 of the 13 caesarean sections were thought to be due to
failure of method. Within 12 hours 221 patients were
delivered, and this short induction-delivery interval
resulted in an extremely low maternal and fetal morbidity.
It is believed that with proper safeguards and in the light
of present knowledge this is the method of choice.

Introduction
Induction of labour by amniotomy and simultaneous
Syntocinon (synthetic oxytocin) infusion shortens the induction
delivery interval and appreciably reduces the incidence of
failure. This, in turn, lowers the incidence of infection (both
fetal and maternal) and caesarean section.
A preliminary trial of this method- as a routine indicated
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that hazards of induction could be greatly reduced (Garud
and Simmons, 1968). The results from 1 October 1967 to the
end of 1968 confirm our original findings, and for that reason
they are presented. The total experience is derived from over
950 cases.

Method
Labour was induced in 290 (12-7%) of 2,272 deliveries. The

indications are shown in Table I. After routine preparation
and premedication with pethidine, forewater rupture was
performed at 9 a.m. Simultaneously, intravenous Syntocinon

TABLE I.-Indications for Induction
Total number of deliveries .2,272
Number of inductions .290 (12-7%)

Postmaturity .155
Toxaemia (pre-eclampsia, essential hyper-

tension, and renal disease) .73
Antepartum haemorrhage 15
Diabetes and pre-diabetes 10
Poor obstetric history .10
Rhesus isoimmunization. 9
Breech presentation. 9
Unstable lie. 4
Twin pregnancy. 3
Dysmaturity. 2
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0.5 unit in 500 ml. of 5% dextrose at 20 drops per minute was
set up. This constitutes an intravenous infusion of 1.32
milliunits of Syntocinon per minute. The rate was increased
every 15 minutes from 20 to a maximum of 60 drops per

minute and the strength from 0.5 to 5 units per 500 ml. It will
be seen (Fig. 1) that as the concentration is increased the total
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TABLE II.-Results of Induction of Labour

0-6 hours
7-12 hours . .
12-18 hours . .

Induction delivery interval 18-24 hours . .
24-36 hours . .
36-48 hours . .
48-72 hours . .

Average induction delivery interval {Primippara

103 (3 caesarean sections)
117 (1 caesarean section)
26 (1 caesarean section)
15 (2 caesarean sections)
20 (3 caesarean sections)
6 (1 caesarean section)
3 (2 caesarean sections)

.. 13 hours 11 minutes
. . 9 hours 6 minutes

TABLE III.-Indications for Caesarean Section
Fetal distress .

Failed induction

Brow presentation . .

Face presentation . .

Transverse lie in labour ..
Fulminating pre-eclampsia . ..

.

Intrapartum haemorrhage from type I placenta praevia .

4
3

2
l
1
1

TABLE IV.-Puerperal Pyrexia
Genital tract infection
Urinary tract infection
Thrombophlebitis . .
Bronchopneumonia . .
Undiagnosed ..

5

1

FIG. 1.-Rate of Syntocinon infusion.

dosage is reduced for a variable period. A more accurate
method of administration can be achieved with an infusion
pump, which has now been introduced into this unit.

If the cervix was "unfavourable," or the presenting part
high, Syntocinon was given intravenously for a variable time
before the membranes were ruptured (provided that dispro-
portion had been excluded). If labour was not established by
the evening the infusion was discontinued, to allow a night's
rest, and restarted the following morning. Supervision of
labour during the first 15 to 30 minutes was by the medical
staff and subsequently by the staff midwife, sister, and a pupil
midwife.
The maternal pulse, blood pressure, fetal heart rate, and

frequency and duration of contractions were recorded at 15-
minute intervals. The temperature was recorded four-hourly.

Results

The results are summarized in Tables II-V and in Fig. 2.
Thirteen (4.8%) out of 290 patients failed to deliver by the
vaginal route (Table II). Four deliveries were regarded as
failure of the method of induction; all four were prolonged
labours, one associated with a face presentation. The indica-
tions for a caesarean section are summarized in Table III.
The caesarean section rate was 4.8%, compared with an

overall hospital rate of 6-2 %. The corrected rate, however,
was 1-4%, and these cases are analysed more closely below.
There were 22 forceps deliveries (7-6%), compared with the
overall hospital rate of 8-1%. There were no maternal deaths.
There was no uterine rupture. Infection was minimal.

Puerperal pyrexia (a temperature of 99-4°F. (37-4°C.) on
two occasions or 100.4 0F. (38 0C.) on one occasion) was present
in 13 cases (Table IV). Only five resulted from genital tract
infection. In addition to these cases one patient was readmit-
ted with bilateral pyosalpinx eight weeks after delivery. There
were two neonatal deaths in this series-one associated with
eclampsia and accidental haemorrhage at 28 weeks and one at
32 weeks from accidental haemorrhage.
The Apgar score was recorded in 260 cases; in the

remainder only the general condition of the baby was recorded.
(Table V).

Fetal distress was defined as the appearance of meconium in
the liquor, a fetal heart rate below 120 or above 160, or the
pH below 7-2 on fetal blood sampling (Table VI). None of
the 41 "distressed" babies was lost. In nine the findings

Apgar Score
8 or over
5 to 8 ..
Under 5

TABLE V.-Apgar Score in 260 Cases

No.
217 (84-4%)
28 (10-8%)
15 ( 5-8%)

TABLE VI

Fetal distress . .
Meconium
Bradycardia . .
Tachycardia . .
Irregularity . .
Meconium plus fetal heart irregularity ..

41
9

4
22

5

were considered significant enough to indicate fetal blood
sampling, and in the remainder the finding was either not
considered significant or the baby was delivered before samp-
ling was carried out. Of the nine sampled babies only one
had a pH of 7.25 or less, and this was in the second stage; it
was delivered soon after and the Apgar was 9. The Apgar
score at birth in the remaining eight sampled babies was 8 or
over at birth. Of the 32 with "distress" not sampled six had
Apgar scores below 7 at birth, but all were normal within 10
minutes. Three of the six followed caesarean section. One had
signs of fetal distress just before delivery.
An increased incidence of post-partum haemorrhage (500

ml. or more) was noted in 24 cases, an incidence of 8-3 %,
compared with an overall rate of 3.4% during the same
period. This occurred despite the continuation of Syntocinon
for one hour after delivery and the use of intramuscular
Syntometrine (synthetic oxytocin and ergometrine) with the
birth of the anterior shoulder. (The placenta was delivered by
controlled cord traction after signs of placental separation had
been observed.)

0 6 12 18 24 30
Time in hours

FIG. 2.-Time of delivery.

Induction of Labour-Pawson and Simmons
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Failed Induction
Case 1.-A primipara aged 23 booked for delivery at a nursing-

home but transferred because of a mild pre-eclampsia at term.
Because the head was high she was given a Syntocinon drip for
two days and amniotomy was then performed. Labour never pro-
gressed very satisfactorily despite giving 5 units of Syntocinon in
500 ml. of dextrose at 60 drops a minute. Forty-eight hours after
amniotomy the cervix was still only 5 cm. dilated and caesarean
section was performed. The baby weighed 8 lb. 9 oz. (3,885 g.).

Case 2.-A para-2 aged 36 whose first baby had been delivered
by caesarean section for placenta praevia was induced for post-
maturity, but because of the uterine scar no more than 1 unit of
Syntocinon was given in 500 ml. of dextrose. She was not in
established labour 48 hours after amniotomy, so a repeat caesarean
section was performed. The baby weighed 8 lb. 9 oz. (3,885 g.).

Case 3.-Induction was performed for post-maturity and labour
became established quickly. A left mentolateral position was diag-
nosed, however, and the cervix failed to dilate beyond 6 cm.
Caesarean section was performed two hours after amniotomy. The
baby weighed 7 lb. 12 oz. (3,515 g.).

Case 4.-Induction was performed on an elderly primipara at
term when slight staining of the liquor was observed at amnios-
copy. Despite reaching a concentration of 10 units of Syntocinon at
60 drops per minute, the cervix failed to dilate beyond 5 cm., so
caesarean section was performed after 48 hours. The baby weighed
10 lb. 6 oz. (4,705 g.).

Discussion
The need for indications for induction of labour is well

known and, particularly in the case of post-maturity, was
emphasized after the perinatal mortality survey (Butler and
Bonham, 1963). Artificial rupture of the membranes is asso-
ciated with numerous hazards-in particular, intrauterine
infection and failure leading to caesarean section, frequently
in the presence of established infection. Sepsis and paralytic
ileus account for 17-9% of deaths following caesarean section
(Arthure et al. 1969). There are two possible solutions to the
problem of induction failure: (1) to reduce the induction rate
by a more selective approach, and (2) to make induction of
labour more rapid and effective. Investigations such as urinary
oestrogen assay, Nile blue staining of amniotic fluid to deter-
mine the duration of pregnancy, amnioscopy for meconium,
and monitoring the fetus in labour by fetal blood sampling
and cardiotocography have all in their turn reduced the ten-
dency to "statistical" induction. These methods are being used
with increasing frequency in this department (Garud, May,
and Simmons, 1969), but when the decision to induce has
been taken an effective outcome depends on a positive
approach and a determined method.

Despite the use of the intravenous infusion of Syntocinon
24 or 48 hours after rupture of the membranes and the use of
prophylactic antibiotics, the failure rate has persisted in the
region of 10% (Brudenell, 1965; Pinkerton, 1968) while the
use of prophylactic antibiotics is not only uncertain in effect
but potentially dangerous in hospital practice. Though the
value of Syntocinon following amniotomy as early as 12 hours

after rupture of the membranes has been pointed out (Turn-
bull and Anderson, 1968), its use routinely and simultaneously
with amniotomy was suggested (Bradford and Gordon, 1968;
Garud and Simmons, 1968). Acceptance of this method as a
routine will naturally be hesitant. There are numerous
theoretical disadvantages-uterine rupture following hyper-
sensitivity, fetal asphyxia, interference with normal uterine
action, additional work-load, and patients' discomfort-but
in practice and with the technique advised these do not occur;
furthermore, the failuire and infection rates are greatly re-
duced and associated with a reduction in fetal and maternal
morbidity and mortality. It must be emphasized, however,
that suspected disproportion constitutes an absolute contra-
indication. Previous caesarean section and grand multi-
parity have been regarded as relative contraindications, but in
this series labour wvas induced in such patients with a small
dose of Syntocinon and special care. Fetal asphyxia was not
seen.

A questionary to all patients after inductions confirmed that
patients' discomfort is not a significant factor. As we have
previously pointed out, the additional work-load, though
requiring organization, once established is readily accepted by
medical and nursing staff. The knowledge that most patients
so induced will be delivered within 12 hours of induction is a
considerable advantage, and the effect on morale is substantial.
The incidence of post-partum haemorrhage conflicts with our
previous report and has been noted elsewhere. As a result of
these findings the drip is now run for two hours post-partum.

In the light of present knowledge both the medical and the
nursing staff of this hospital are convinced that this method is
the best available for induction of labour and would be loath
to return to any alternative. Nevertheless, it is to be empha-
sized that it is merely part of the whole approach to induction
of labour, of which the selection of cases is at least as impor-
tant. It is recognized that there are potential risks with Syn-
tocinon and that adequate safeguards must be taken if it is to
be used in this way.
We wish to thank Mr. C. T. F. Ealand for permission to include

patients under his care; the superintendent and deputy superin-
tendent midwives, Miss Helen Broome and Miss Olive Miller; and
their staff for co-operation; also Miss S. Feedam for her help
with the graphs.
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