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Abstract
Objective-To examine how local attitudes to
management ofextreme preterm labour can influence
data on perinatal mortality.
Design-One year prospective study in a geographically defined population.
Setting-The 17 perinatal units of Trent region.
Patients-All preterm infants of S 32 weeks'
gestation in the Trent region.
Interventions-Infants who had been considered
viable at birth were referred for intensive care; those
who had been considered non-viable received
terminal care.
Main outcome measures-Whether each infant
was born alive, dead, or alive but considered nonviable.
Results-Large differences were observed among
units in the rates of delivery of infants of ', 27 weeks'
gestation (rates varied from 7-2 to 0 per 1000 births).
These differences were not present in the data
relating to infants of between 28 and 32 weeks'
gestation. The variation seemed to result from
different approaches to the management of extreme
preterm labour-that is, whether management took
place in a labour ward or a gynaecology ward.
Conclusions-Place of delivery of premature
babies (-27 weeks' gestation) may influence classification and hence figures for perinatal mortality. In
addition, the fact that the onus of judgment regarding viability and classification is often placed on
relatively junior staff might also affect the figures for
perinatal mortality. The introduction of a standard
recording system for all infants >500 g would be
advantageous.
Introduction
Perinatal mortality still commands cnsiderable
attention from the media, politicians, and the public in
general.' In contrast, the medical profession has
become increasingly unwilling to rely on its measurement for assessing perinatal care. Problems that have

been identified include a lack of uniformity in assessing
both viability and signs of life' and the influence of
neonatal intensive care causing infants to be sustained
beyond the perinatal period. We examined the extent
to which variation in the management of preterm
labour might influence perinatal mortality.
Methods
We undertook a one year prospective study (1
February 1987 to 31 January 1988) in the 17 perinatal
units of the Trent region. Our intention was to identify
all births at S 32 weeks' gestation. Data were collected
by independent observers. Information was available
from two sources.
(1) Labour ward records allowed the identification of
all infants in the study group who were not referred for
any neonatal care. These babies remained in the
labour ward either because they were considered dead
at delivery or because local policy was to give terminal
care in the labour ward to infants considered nonviable. The records detailed birth weight, gestation,
and whether the baby was born alive or dead. They did
not indicate the criteria chosen to make these decisions
or the grade of staff present at the delivery.
(2) Examination of the case notes of all babies
admitted to individual neonatal units identified those
infants given active care and those given terminal care.
Results
From the data it was possible to identify three
groups of infants: (a) those referred for active neonatal
intervention; (b) those considered to have shown no
signs of life; and (c) those who died soon after birth
either in the labour ward or after transfer to the
neonatal unit for terminal care.
Table I gives the numbers of babies from each
hospital who were referred for intensive care and of
those considered to be dead at birth or who died
without active neonatal intervention. Infants were
further subdivided into those of 27 weeks' gestation
BMJ VOLUME 300

17 FEBRUARY 1990

BMJ: first published as 10.1136/bmj.300.6722.434 on 17 February 1990. Downloaded from http://www.bmj.com/ on 20 September 2019 by guest. Protected by copyright.

mation avaailable to us; and many staff of the Medical
Research Council Environmental Epidemiology Unit for
their help, particularly Mick Merwood for computer analyses
and Gill Strange for preparing the manuscript. Professor
Geoffrey Rose kindly commented on an earlier version of the
paper. The study was approved by the British Medical
Association ethical committee and the West Cumbria ethics of
research committee and was supported partially by a grant
from the Department of Health.

TABLE II-Number (ratellOOO births) of infants of< 27 weeks' and
28-32 weeks' gestation considered to be dead or non-viable at birth and
number (ratel/OQO births) referred for intensive care in 17 perinatal
units tn Trent region
No considered dead or
non-viable at birth

Hospital No <27 Weeks
I
2
3
4*
5
6*
7
8
9
10*
11
12*
13
14
15
16*
17
*

0000
0-630
0-000
0-330
0-000
4-760
0-000

2-830
0-290
0-000
7-210
0-600
1-460
0-000
1-090
2-120
0-610

No admitted for active care

28-32 Weeks

<27 Weeks

28-32 Weeks

0-370
1-890
0-210
1-660
0000
1-190
1-250
0-940
1-450
1-710
3-200
1 400
1-100
0-970
2-730
2-120
0-910

1-500
1-570
2-560
7-640
0-000
2-550
1-250
3-770
1-160
2-130
1*200
1-600
3-650
0-970
2-730
2-930
0-910

7-870
10-390
8-730
20-920
4 750
18-690
11-660
8-480
6-080
13-220
12-010
14-770
12-420
7-780
7-100
14-830
10-620

Neonatal referral centre.

considered as live births and thus can be included in
perinatal mortality statistics. Where unit policy is to
deliver extreme preterm infants away from the maternity unit the question of viability (and hence inclusion
in perinatal mortality) does not arise.
For infants of 27 weeks' gestation who are
delivered in the labour ward difficult decisions regarding whether they are live births or abortions have to be
made. By definition, infants with a heart rate should be
considered as live births and therefore potential
neonatal deaths. Attendant medical and midwifery
staff, however, may be confident that the infant is not
viable and believe that by classifying the baby as being
alive they subject the parents to additional, distressing
registration procedures and often funeral expenses.
The situation is complicated still further if the baby is
the product of a late therapeutic abortion.
The combined effect of place of delivery and
difficulty in classifying extremely preterm infants can
explain some of the large anomalies in the data. For
example, two of the hospitals (6 and 12) both served
populations comparable in size (5887 deliveries and
5011 deliveries respectively), characteristics, and
provision of perinatal services, yet they had an almost
eightfold difference in the rate of infants of 6 27
weeks' gestation showing no signs of life or being nonviable. This contrasts with about a twofold difference
in rates of admission for infants of s- 27 weeks'
gestation for active care (hospital 6, 15 admissions;
hospital 12, 8 admissions). If perinatal mortality was
calculated for individual hospitals such differences
would clearly have an important influence.
We believe that these anomalies could be removed
by introducing a statutory requirement to register all
infants weighing 500 g, regardless of place of
delivery, as suggested by the World Health Organisation.4 In addition, decisions regarding funeral
arrangements for registered babies should be in
accordance with the wishes of the parents, allowing
those who wish to do so to hold a funeral. The disposal
of the remainder of these babies would be the responsibility of each hospital. Such humane practice is not
uniformly available at present.
We do not have any data to confirm that introducing
a system based on infants' weight would produce more
accurate reporting but believe it has several advantages
over the present system, in which the onus of deciding
whether an infant is born alive, a stillbirth, or the result
of an abortion rests with the attendant staff at delivery.
Any new system should require staff to record only
variables such as weight, heart rate, respiratory effort,
and estimated gestation. This system would avoid the
-

Discussion
A potential problem of interpreting these data is that
the figures are based on individual units rather than on
health districts. We thought it important, however, to
analyse the data in this way to explore variations in
perinatal mortality resulting from differences in
management rather than from differences in the local
population.
There are three possible explanations for the
observed variations in patterns of care between infants
of 28-32 weeks' gestation and those of 27 weeks'
gestation. Firstly, some units might have selectively
transferred mothers in preterm labour before 28 weeks
of pregnancy. This seems unlikely as during the study
period in the entire region there were only 10 transfers
in utero of babies of 27 weeks' gestation. Secondly,
there may have been differences in the population in
terms of risk factors for preterm labour and fetal
peripartum death. This again would seem unlikely,
given the relatively constant rate of stillbirths across all
the units for infants of 28-32 weeks' gestation. Thirdly,
differences in management strategies could be responsible for the fluctuations. The data indicate that some
hospitals chose to deliver all infants of 2r20 weeks'
gestation in the labour ward. These infants can then be
-

-

TABLE I -Number of infants of 27 weeks' and 28-32 weeks' gestation referred for intensive care and
number considered to be dead or non-viable at birth in 17 per-inatal units in Trent region
No of admissions for
active care

Hospital No

Total No of deliveries

<27 Weeks

28-32 Weeks

<27 Weeks

28-32 Weeks

2669
3175
4696
3011
2107
5887

4
13
12
23
0
15
3
4
4
10
3

21
33
41
63
10
110
28
9
21
62
30
74
34
8
13
91
35

0
2
1
1
0
28
0
3
1
0
18
3
4
0
2

1
6
2
5
0
7
3
1
5
8
8
7
3
1
5
13
3

1
2
3
4
5
6
7
8
9
10
11
12
13

2401
1061
3456
4690

2497
5011
2738
1028
1831
6136
3296

14

15
16
17
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and those between 28 and 32 weeks' gestation. Table II
gives the rates per 1000 total births for each unit of
infants who were born dead or considered non-viable
and those who were admitted for active care.
The results in table II show two different patterns.
For those infants of > 28 weeks' gestation (that is, a
gestation at which under present legislation all births
are considered viable) there was a small, relatively
constant rate of stillbirths that may represent part of
the "natural wastage" of pregnancy. No baby of this
gestation was considered to have been born alive and
not given intensive care. The fluctuations in the
rates of admission of infants was probably due both to
differences in local populations and to the concentration
of cases in the neonatal referral centres (hospitals 4, 6,
10, 12, and 16).
For deliveries at S 27 weeks' gestation the rates of
admission for active care fluctuated widely among
units, there being a less noticeable percentage difference between the rate in the referral centres and some
of the other units than for infants of 28-32 weeks'
gestation. There was also a dissimilar pattern in terms
of infants who showed no signs of life at birth (these
infants cannot be classified as stillbirths as under
present legislation this term refers specifically to
infants born after 28 weeks' gestation), with considerable differences among units as opposed to the relatively
constant rates in infants of 28-32 weeks' gestation.

complex issue of viability, which is determined by a
combination of clinical features of which condition at
birth is only one.
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Abstract
Objective-To provide information on endometrial stimulation after discontinuation of treatment with oestradiol implants.
Design-Long term follow up of withdrawal
bleeding patterns in women taking progestogens
cyclicaily every month after oestradiol implant treatment was ended.
Setting- Specialist menopause clinic.
Subjects- 10 Postmenopausal patients (at least 12
months' amenorrhoea after the last spontaneous
period) who were treated with oestradiol implants
for typical symptoms of oestrogen deficiency. The
oestradiol dose was 50 mg, reimplantation occurring
roughly every six months. Patients subsequently
either needed to discontinue the hormone treatment
for medical reasons or expressed a desire to stop
treatment.
Main outcome measure -Duration of endometrial
stimulation-defined as the presence of withdrawal
bleeding in response to progestogen given cyclically
-after insertion of the last oestradiol implant.
Results-Four patients eventually stopped bleeding, their mean duration of bleeding being 35 months
(range 27-43 months). One patient required hysterectomy 26 months after the last implantation because
of persistent irregular bleeding despite treatment
with high doses of progestogen. Three patients bled
for 22, 30, and 36 months and then restarted
oestrogen treatment because symptoms returned.
The last two patients subsequently continued to
bleed 12 and 21 months after the last implantation.
Conclusions -The duration of endometrial stimulation after implantation can be prolonged, up to 43
months. Insertion of oestradiol implants can carry a
long term commitment to the cyclical administration
of progestogen and regular withdrawal bleeding if
endometrial hyperplasia and carcinoma are to be
avoided.

Introduction
Subcutaneous oestradiol implants relieve postmenopausal symptoms' and seem to conserve postmenopausal bone mass.2 In women with an intact
uterus the cyclic addition of progestogen is required to
prevent endometrial neoplasia.3 Progestogenic effects
such as physical and psychological symptoms4 and the
re-establishment of vaginal bleeding are, however,
disliked by some women and may reduce compliance.
The information provided in the Data Sheet Compendium and the British National Formulary on the
duration of oestradiol implants is inconsistent. The
compendium states that the "frequency of replacement
[of implants] depends on the duration of activity of

the implants administered and the severity of the
symptoms. Patients require a further implant when
symptoms return, usually every 4 to 8 months. "5 The
British National Formulary states that the duration of
25, 50, and 100 mg oestradiol implants is 36, 44, and 57
weeks, respectively.6 The manufacturers in the United
Kingdom were unable to provide us with information
on how the recommendations in the British National
Formulary had been derived (Akzo, personal communication). Furthermore, the meaning of duration is
ambiguous. It is not clear whether this term applies
only to the relief of symptoms or to stimulation of
vulnerable end organs such as the endometrium as
well.
To provide information on the stimulatory effects of
oestradiol implants on the endometrium we followed
up a series of postmenopausal women for between one
and three and a half years after they were given their
last implant. We considered that endometrial stimulation was occurring if the cyclic addition of a progestogen every month induced a regular withdrawal bleed.

Patients and methods
All 10 patients had initially presented with at least 12
months' amenorrhoea and had complained of flushes,
sweats, and vaginal dryness. One patient (case 7) had
undergone bilateral oophorectomy for endometriosis.
All received oestradiol 50 mg (Akzo, Oss, The Netherlands), reimplantation occurring roughly every six
months, and a progestogen was added for 10-12 days
each calendar month. Eventually, further implantation
was not performed for the reasons stated in the table,
but patients continued to attend the clinic regularly.
After the final implantation progestogens were continued for 10-12 days each month, and all patients
experienced bleeding after withdrawal of progestogen.
No other oestrogens were given during this time,
which was verified from the records of the family
doctors. We have called the time after the last implantation when cyclic bleeding occurred in relation to
progestogen treatment the observation period. At least
four venous blood samples were collected from three
patients during the observation period for measurement of plasma oestradiol concentrations in either the
endocrine unit at the Chelsea Hospital for Women or
the department of reproductive medicine at King's
College Hospital.
Results
The mean age before treatment with oestradiol
implants was 51 -2 years (range 35 to 62). The mean age
at the end of the observation period was 56 0 (range
42 to 68). The table shows the time between the first and
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