
that antigens present only in secretors (Le') or in
higher quantities in secretors (H type 1 in addition to H
type 2)23 might act as one of the receptors for some
viruses is under investigation.
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Mode of delivery after one caesarean section: audit of current
practice in a health region

Catherine M Paterson, Nigel J St G Saunders

Abstract
Objective-To audit the subsequent obstetric

management of women who had had one previous
baby delivered by caesarean section.
Design-Retrospective analysis of a regional

obstetric database.
Setting-Data derived from the 17 obstetric units

in North West Thames region.
Subjects-1059 women who delivered a singleton

fetus of at least 37 weeks' gestation with a cephalic
presentation in 1988 who had a history of one
previous caesarean section and no other deliveries.
Main outcome measures-Mode of delivery, post-

natal morbidity, and duration of hospital stay.
Results-395 (37%) women were delivered by

elective repeat caesarean section and 664 (63%) were
allowed a trial of labour. Maternal height and birth
weight of the previous infant differed significantly
between those who were and those who were not
allowed to labour. 471 (71%) of those allowed to
labour achieved a vaginal delivery. In individual
units there was no significant correlation between
the proportion of patients allowed to labour and the
rate of the successful trial of labour. There was a
trend towards greater success rates in units that
allowed a longer duration of labour (p<005) and
units with greater use of oxytocin for augmentation
of labour (not significant). Both elective and intra-
partum caesarean section was associated with a
significantly higher rate of postnatal infection than
vaginal delivery (14-7% and 16-0% v 3.4%).
Conclusions-In patients with a history of

caesarean section there is no evidence that the
likelihood of successful vaginal delivery after trial of
labour is modified by the proportion of such patients
allowed the option of attempted vaginal delivery.
Until selection criteria of adequate prognostic value
can be identified a more liberal approach to allowing
women a trial of labour seems justified.

Introduction
The rising incidence of caesarean birth in Britain

and elsewhere is a cause for concern both in terms of
the associated increase in clinical and social morbidity
for the mother and increased cost to the health service.
Repeat caesarean section makes a major contribution
to the overall rate of caesarean section. One strategy for
reducing the rate of caesarean birth, therefore, is to
allow women with a history of lower segment caesarean
section the option of a trial of labour in their next
pregnancy unless there are specific contraindications.
Many studies attest to the safety of a properly

conducted trial of labour in women who have pre-
viously delivered by caesarean section, and successful
vaginal -delivery can be expected in around two thirds
of such cases. In a comprehensive review Lavin et al
concluded that a properly managed trial was associated
with an acceptably low incidence of scar dehiscence
and perinatal mortality. Furthermore, no maternal
deaths were identified. This is in contrast to the
recognised contribution of repeat elective caesarean
section to maternal mortality.2

Factors known to influence the outcome of a trial of
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labour include the indication for the original caesarean
and the stage of labour at which it was performed3; a
history of previous vaginal delivery4; and the presence
of fetal macrosomia.' Nevertheless, despite adverse
factors such as a history of cephalopelvic disproportion
or suspected fetal macrosomia vaginal delivery may
still be expected in most cases. These observations
have led some to conclude, given the apparent safety of
trial of labour and the rather limited ability to predict
outcome before labour, that most if not all patients
should be offered the option of attempted vaginal
delivery.6 This philosophy is not universal, and the
proportion ofwomen allowed a trial of labour can vary
greatly among different obstetric units. Criteria used to
select patients for trial of labour at present may be
subjective and arbitrary. We analysed a population of
potential candidates for a trial of labour and related the
eventual method of delivery both to the characteristics
of the individual pregnancies and to intraregional
differences in obstetric practice.

Patients and methods
The St Mary's maternity information system is an

online obstetric data collection system. It is presently
in use in all maternity units managed by the North
West Thames Regional Health Authority. These units
range from suburban district general hospitals serving
rural populations to inner city teaching hospitals. At
the end of each year patient identifiers are removed to
ensure anonymity and the total dataset is transferred to
the University of London Amdahl computer for
statistical analysis. In the year ending December 1988

TABLE I-Rates of caesarean section in women with singleton pregnancies in North West Thames Health
region in 1988 according to complications or obstetric history

No (%) who Percentage of
No (%) of all had caesarean all caesarean
singletons section sections

Preterm delivery 2391 (7) 637 (27)
Malpresentation* 1339 (4) 879 (66)
Primiparas 14722 (40) 1391 (9)
Multiparas, no previous caesarean section 16 518 (45) 448 (3)
Multiparas, one previous caesarean section, no vaginal

deliveries 1059 (3) 588 (55)
Multiparas, one previous caesarean section, >-1 vaginal

delivery 435 (1) 94 (22)
Multiparas, >1 previous caesarean section 226 (1) 218 (97)

Total 36690 4255 (12)

*Presentation at term was not cephalic.

TABLE iI-Characteristics of women delivered by elective repeat caesarean section compa
allowed a trial oflabour. Figures are mean (SD) values

95a
im]
di

Elective caesarean Trial of labour
section (n=395) (n=664) F

Maternal age (years) 30 5 (5-0) 29-0 (4-8)
Maternal height (cm) 157-9 (6-7) 160-7 (6-6)
Gestational age at delivery (weeks) 38 7 (1 2) 39 5 (1-2)
Birth weight of previous infant (g) 3366 (655) 3085 (774)
Birth weight in current pregnancy (g) 3439(549) 3369(467)

TABLE iII-Comparison ofcharacteristics and outcomes in women with successful and unsuc
labour. Figures are mean (SD) values

Trial of labour 95'

Elective di
caesarean
section Failed Successful perce
(n=395) (n= 193) (n=471)

Maternal age (years)
Maternal heig,ht (cm)
Birth weight of previous baby (g)
Birth weight of current baby (g)
Postnatal stay (median no of davs)
Postnatal infection (%)

30 5 (5 0) 29-2 (4-8)
157-9 (6 7) 157-7 (6-5)

3366 (655) 3097 (737)
3439 (549) 3421(494)

28-8 (4 7)
160-9 (6 4)

3079 (7%)
3348 (453)

5 5 2
14-7 16-0 3-4

data were collected for 36 727 singleton births from 17
units, and these form the basis for this study.

In order to study a relatively homogeneous popula-
tion we confined the analysis to those pregnant women
with a singleton fetus of at least 37 weeks' gestation
at delivery with cephalic presentation and a history
of one previous caesarean section and no other
deliveries.

Variables studied included maternal age, height,
and body mass index; fetal weight in both the first and
current pregnancy; fetal gestation; the presence of
abnormal cardiotocograms or meconium staining of
the liquor during labour; induction and augmentation
of labour; duration of labour; mode of delivery;
duration of postnatal stay in hospital; and the presence
of postnatal infection. Induction of labour is defined as
the initiation of uterine contractions by artificial
means (artificial rupture ofthe membranes or the use of
prostaglandins and/or oxytocin, or both). Augmenta-
tion refers to the use of oxytocins in spontaneous
labour, and the duration of labour is the time between
the onset of regular contractions associated with
cervical dilatation and delivery of the infant.
The data were analysed to identify, firstly, any

differences in maternal and neonatal characteristics
between women allowed to labour and those delivered
by elective repeat caesarean section; secondly, intra-
regional differences in outcome in relation to variations
in unit practice (for example, the proportion ofpatients
allowed a trial of labour, rates of augmentation with
oxytocin, etc); and, thirdly, prognostic markers for
successful trial of labour.
The 95% confidence intervals for differences in

mean values and proportions were calculated by using
Confidence Interval Analysis software.7 Significance
for correlation coefficients was calculated by using the
statistical package for the social sciences X(SPSS X).8

Results
15
21 Table I shows all the caesarean sections performed in
33 1988 in North West Thames region (4255) classified
11 into seven mutually exclusive categories. In all, 1516
14 (36%) were complicated by malpresentation or
2 prematurity, and of the remainder (for infants born at
5 term and with a cephalic presentation), 1839 (44%)

women had a primary caesarean section, 218 (5%) had
100 had more than one previous caesarean section, and 682

(16%) had had one previous caesarean section. Of the
1494 women with a singleton birth who had had one

'red with those previous caesarean section, 1059 (3% of the singleton
obstetric population) had not had a previous vaginal
delivery; these women formed the study group. In all,

/o Confidence 395 (37%) were delivered by elective repeat caesarean
ntervalsfor section and 664 (63%) were allowed a trial of labour.
means or The incidence of antenatal complications such as
percentages hypertension, diabetes, and antepartum haemorrhage
0 9 to 2-1 was similar in both groups. Table II gives mean values
1-2 to 2-9 for maternal age and height, gestational age, and fetal0-6 to 0-9
189 to 373 birth weight in the current and previous pregnancies.

7 to 133 In total, 471 (7 1%) of the 664 patients allowed to
proceed to labour achieved a vaginal delivery. Table III
compares the characteristics ofwomen with failed and

:cessful trials of successful trials of labour. Women who achieved a
vaginal delivery were significantly taller than those

% Confidence who required an emergency caesarean section.
ntervals for In individual maternity units a trial of labour was
ifferences in allowed in 35% to 77% ofwomen eligible for the study,
means or

entages for trial and the rate of vaginal delivery in these women varied
of labour from 47% to 87%. There was no significant correlation
-0-4 to 1-2 between the proportion of patients allowed to proceed
2-1 to 42 to labour and the rate of successful trial of labour in-144 to 150
-5-6 to 152 each unit (r= -0-09, fig 1). There was a trend towards

a greater success rate in those units allowing their6-9 to 17 8 patients a longer labour (r=0-5 1, p<0 05, fig 2). There
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Discussion
The decision to allow

a previous caesarean sec
interplay of factors
patients' wishes, and o
risks of labour and th(
particular case. A com
Mary's maternity info:
not contain informatio
affect obstetric decisior
The strength of the syst
of data on all women de
the same geographical r
a homogeneous subset
labour for study while

tion of over 1000 cases. We were also able to compare
the outcome of such pregnancies in relation to varia-

* tions in unit practice.
* ( In our study 70% of patients allowed a trial of labour
** ( achieved a vaginal delivery, which is similar to the

figure of66-7% quoted by Lavin etalin a review article'
*(* but less than the figure of 90% quoted by Molloy et al,

who included in their study all women regardless of
whether they had had a previous vaginal delivery.9
The maternal height and the birth weight of the

previous infant differed significantly between those
* women delivered by elective repeat section and those

allowed a trial of labour. This suggests that obstet-
60 65 70 75 80 85 90 ricians are to some extent using these two criteria in
uccess rate in trial of labour formulating their decisions about mode of delivery.
llowed trial oflabour in each of 17 units This is especially interesting as although the mean
1livern rate birth weight of the previous child was about 300 g

heavier in the group delivered electively, in the current
pregnancy the difference in mean birth weight between

a groups differed by only 70 g. It follows, therefore, that
birth weight in the previous pregnancy perhaps should
not exert undue influence on subsequent management
decisions.
When the outcome of trial of labour was analysed in

aO * a / * relation tovariations inobstetricmanagement inthe 17
* * hospitals contributing to the database several points

emerged. It has been suggested that success rates in
cases of trial of labour may be influenced by the degree
of prior selection,' with high success rates to be
expected when only patients with the most favourable
prognostic features are allowed to proceed to labour.

65 70 75 80 85 90 This relation was not apparent within our region.
uccess rate in trial of labour Eleven units achieved vaginal delivery rates greater
bour in women with a successful trial of than 70% in women allowed a trial of labour; seven of
'gainst vaginal delivery rate of women these had an elective caesarean section rate of less than

40% and two of less than 30% (fig 1). The decision to
perform an elective caesarean section may, of course,

nt trend towards higher rates of have been influenced by factors of which we had no
ose units where there was a knowledge, but by selecting a relatively homogeneous
n for augmentation of labour low risk population-that is, women carrying mature
rates ranged from 0% to 40% singleton infants with a cephalic presentation-

es from 33% to 87%). the impact of such extraneous factors should be
ry rates in spontaneous and minimised.
similar (70.6% and 74-4% A trend towards higher vaginal delivery rates was

se rates in augmented and non- observed in the units where oxytocin augmentation of
% and 70% respectively). The labour was practised more commonly and where a

y was not influenced by the longer labour was allowed. Good results have been
n staining of the liquor or reported with oxytocin induction or augmentation of
eart rate. labour,6 1° and the results presented here support the
h vaginal delivery both elective view that oxytocin augmentation should be considered
rean sections were associated in women with dysfunctional labour rather than early
er rates of postnatal infection recourse to caesarean section.
ital hospital stay (table III). Women who achieve vaginal delivery are spared the
nal deaths associated with a trial morbidity and prolonged convalescence associated
I death occurred owing to birth with caesarean section and are much less likely to
cy caesarean section performed require abdominal delivery in future pregnancies.
)ur. At operation there was no At present objective criteria with which to predict
nce. accurately the outcome of a trial of labour are lacking,

and our regional data do not support the hypothesis
that units with a selective approach to trial of labour
achieve higher rates of trial of labour than those

a patient a trial of labour after practising a more liberal policy. This observation may
tion is influenced by a complex help to engender a more positive approach towards
including obstetric history, trials of labour, with more women requesting, or being
bstetricians' perception of the offered, this option as a result.
e likelihood of success in any One of the advantages of the continuous routine
iputer database such as the St collection of data in the North West Thames Health
rmation system will therefore region is that it will be possible to monitor the effect of
in on all the factors likely to feedback of analyses such as these, and we plan to do a

making and clinical outcome. similar study of practice in 1993.
tem lies in the on line collection
livered within the same year in
.egion. This allowed us to select
:of patients allowed a trial of
maintaining a sample popula-
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at the regional computer centre; the consultants in participat-
ing hospitals; and the midwives who enter the data.

BMJ VOLUME 303 5 OCTOBER 1991

i
r-

%a

vilu-r-
i

820

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.303.6806.818 on 5 O
ctober 1991. D

ow
nloaded from

 

http://www.bmj.com/


1 Lavin JP, Stephens RJ, Miiodosnik M, Barden TP. Vaginal delivers in patients
with a prior cesarean section. Obstet Gvnecol 1982;59:135-48.

2 Evrard JR, Gold EM. Cesarean section and maternal mortality in Rhode
Island. Incidence and risk factors, 1%5-1975. Obstet Gynecol 1977;50:
594-7.

3 Duff P, Southmayd K, Read JA. Outcome of trial of labor in patients with
a single low transverse caesarean for dystocia. Obstet Gynecol 1988;71:
380-4.

4 Whiteside DC, Mahan CS, Cook JC. Factors associated with successful
vaginal delivery after cesarean section. J Reprod Med 1983;28:785-8.

5 Flamm BL, Goings JR. Vaginal birth after cesarean section: is suspected
fetal macrosomia a contraindication? Obstei Gvnecol 1989;74:694-7.

6 Phelan JP, Clark SL, Diaz F, Paul RH. Vaginal birth after cesarean.
Amj Obstet Gvnecol 1987;157:1510-5.

7 Gardner MJ, Gardner SB, Winter PD. Confidence Interval Analysis (CIA)
microcomputer program manual. London: BMJ, 1989.

8 Statistical package for the social sciences X. User's guide, 2nd ed. New York:
McGraw-Hill, 1986.

9 Molloy BG, Sheil 0, Duignan NM. Delivery after caesarean section: review
of 2176 consecutive cases. BMJ 1987;294:1645-7.

10 Meehan FP, Burke G. Trial of labour following prior section; a 5 year
prospective study (1982-1987). Eurj Obstet Gynaecol 1988;31:109-17.

(Accepted 17 july 1991)

Differential effects of enalapril and atenolol on proteinuria and renal
haemodynamics in non-diabetic renal disease

Alfred J Apperloo, Dick de Zeeuw, Henk E Sluiter, Paul E de Jong

Abstract
Objective-To compare the antihypertensive,

renal haemodynamic and antiproteinuric effect of
enalapril and atenolol in patients with proteinuria of
non-diabetic origin.
Design-Prospective, double blind, randomised

16 week study after a pretreatment period of at least
three weeks.

Setting-Outpatient nephrology and hypertension
unit.
Patients-27 patients with proteinuria (>300 mg

protein/day) of non-diabetic origin, moderately
impaired renal function (creatinine clearance
30-90 ml/min), and a pretreatment diastolic blood
pressure of >80 mm Hg.

Interventions- Treatment with enalapril
(10 mg/day, adjusted between 5 and 40 mg, if
necessary) or atenolol (50 mg/day, adjusted between
25 and 100 mg if necessary) titrated against a target
fall in diastolic blood pressure to <95 mm Hg or of
>10 mm Hg, or both.
Main outcome measures-Blood pressure, renal

haemodynamics, and urinary protein excretion.
Results-No differences were detected between

the two groups before treatment. The falls in systolic
and diastolic blood pressures during treatment were
not significantly different between both groups.
Proteinuria fell slightly with atenolol but significantly
more with enalapril (mean change -0-38 (95%
confidence interval -0-78 to 0 03) v -1-2 (-1-70 to
-0.69) g/day respectively, p<002) as did filtration
fraction (mean change -1-8 (-2-9 to -0.7) v -3-8
(-4 9 to -2-8)% respectively. Serum potassium con-
centration increased with enalapril (mean change
0-63 (SD 0-51) v 0-19 (0.47) mmol/l, p<0 05).

Conclusions-Enalapril lowers proteinuria more
than atenolol in patients with non-diabetic renal
disease despite a similar blood pressure lowering
effect of both drugs, and its antiproteinuric effect
seems to be associated with the characteristic
renal haemodynamic effect of angiotensin convert-
ing enzyme inhibitors.

Introduction
Apart from being effective antihypertensive agents,

angiotensin I converting enzyme inhibitors have
specific renal effects in patients with renal disease.
These effects include renal haemodynamic changes
and a distinct fall in urinary protein excretion. 1-12
Because of these renal effects angiotensin converting
enzyme inhibition may become a valuable pharmaco-
logical tool in preventing the progressive loss of renal
function generally seen in patients with renal disease.
However, whether inhibitors of the converting enzyme

are indeed superior to other antihypertensive treat-
ment regimens in this respect remains to be proved.
One of the key questions is whether the alleged
antiproteinuric (or protective) effect of angiotensin
converting enzyme inhibitors is caused by the lowering
of systemic blood pressure itself or whether it results
from a specific action on renal function. The few
studies that have addressed this question in diabetic4-6
and non-diabetic'"" renal disease generally indicated
that angiotensin converting enzyme inhibitors are
more effective in lowering proteinuria compared with
conventional antihypertensive drugs. However, these
studies had an open design. More importantly,
many studies failed to obtain a similar blood pressure
response with the drugs compared. In fact, angiotensin
converting enzyme inhibitors seemed to induce a
greater fall in blood pressure than the control drugs,
leaving open the option that systemic blood pressure
effects and not renal effects are the main mechanism
by which angiotensin converting enzyme inhibitors
reduce proteinuria.
To avoid this possible bias we studied the anti-

proteinuric and renal haemodynamic effects of the
angiotensin converting enzyme inhibitor enalapril
compared with the ,1 selective blocker atenolol in a
randomised double blind design in 27 patients with
proteinuria and non-diabetic renal disease.

Patients and methods
From a group of patients currently under study in a

long term trial of the effects of antihypertensive
treatment on the progression of loss of renal function in
non-diabetic renal disease we selected the patients with
proteinuria of more than 300 mg a day, measured on
three consecutive visits in the pretreatment period
(n=27). Other entry criteria were a creatinine clear-
ance of 30-90 ml/min, a diastolic blood pressure
>80 mm Hg, and no contraindications for treatment
with a 13 blocker or an angiotensin converting enzyme
inhibitor. The cause of the renal disease in these 27
patients (five women, 22 men; mean (SD) age 49 (13)
years) was chronic glomerulonephritis (13 patients),
chronic interstitial nephritis or pyelonephritis (seven),
and nephrosclerosis (seven). The study was approved
by the local medical ethics committee. Informed
consent was obtained from each patient.

All patients adhered to a sodium restricted diet
(50-80 mmol sodium/day). Protein intake was
0-8-1-0 g/kg body weight in the patients with a
creatinine clearance of 60-90 ml/min and 0-6-0-8 g/kg
body weight in those with a creatinine clearance of
30-60 ml/min. All antihypertensive drugs were with-
drawn at least three weeks before active treatment
started. In the pretreatment period the patients were

Department of Medicine,
Division of Nephrology,
State University Hospital,
9713 EZ Groningen, The
Netherlands

Alfred J Apperloo, MD,
registrar in medicine
Dick de Zeeuw, MD, lecturer
in nephrology
Henk E Sluiter, MD, registrar
in nephrology
Paul E de Jong, MD, head of
nephrology unit

Correspondence to:
Dr Apperloo.

BMJ 1991;303:821-4

BMJ VOLUME 303 5 OCTOBER 1991 821

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.303.6806.818 on 5 O
ctober 1991. D

ow
nloaded from

 

http://www.bmj.com/

