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The distribution of trained midwives is similar though there is an
increasing number being employed in the rural hospitals and clinics.

A few of the rural hoepitaia have resident dootors, but many are without
and are supervised by sisters and medical orderlies.

It is still true that in many of the rural areas of Rhodeeia,
deliveries are conducted in the villages by the patient's illiterate
grandmother. These take place in a poorly-ventilated hut with mud walls,
thatched roof and cow-dung floor. Problems are created not so much by

unskilled intervention as by delayed referral for medical assistance.

E TRENDS IN T C SERVICE

Recognising the near impossibility of recruiting and financing an
éxtensive obstetric service run by doctors in the rural areas of Rhodesia,
the Ministry of Health has budgeted for a pilot project in Mashonaland
Province, utilising midwifery staff. The Prpvince is to be divided
into 16 districts with a rural government or mission hospital at the
centre of each dietriot. Each district would have a number of maternity
clinios (with lying-in beds) at a distance from the base hospital. The
clinics would be staffed by maternity assistants (two years basic nursing

end one year midwifery training) and there would be two maternity sisters,

with S.R.N. and S.C.M. qualifications, to supervise the work of each
district and to do the bulk of the Obstetrics in the rural hospital. An
Obstetrician is to be appointed to organise end develop the service, which

would also cater for family planning and child welfare.
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THE RESPONSE OF THE AFRICAN PRIMIGRAVIDA TO HER PREGNANCY, LABOUR AND
METHOD OF DELIVERY ’

The author arranged a study of the attitudes of African primigravidae
to their pregnancy, selecting groups o|f patients from different
geographical areas and different social classes. The study was made
by a research nidwife of the University Department of Obstetrics and
Gynaecology. It was decided that the best information would be gained
by visiting and questioning the experienced midwives working in the
different areas, as they would have gained a fairly accurate under-
standing of the attitudes of women in their particular area. These
midwives belonged to the area in which they worked. As a result of the
engquiry we found that we were able to divide the women into three groups
acodrding to attitudes expressed.

(a) The majority of city and urban dwellers

These women responded in the same way as women in general, whether
they lived in Burope or America or any other developed part of the world,
In particular, they accept advice and instructions given by informed ‘
medical personnel.

(b) A minority of the rural women

Apart from a desire for a large family (six or more), they would
accept standard obstetric care and the advice given by midwives and
obstetricians.

(c) The majority of rural women

In the main, these women have their first baby at the age of 16 or
soon thereafter. This fits into the tradition of a type of "trial
marriage", for the prospective husband will not accept a girl as his
wife unless fertility is proven. When éregnant the girl is cared for

by her grandmother and the labour takes place in one of the village huts.
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If there is delay in progress the witch doctor (nyangn) is called in.
The delay is believed to be due to infidelity and a confession is
demanded. If this is not forthcoming the girl is punished in order
to extract the confession. Puhishment often takes the form of
tightening leather straps around the heads It is believed that if
confession is made, then delivery will be successful.

If there is still delay in progress then at that late stage the
patient will be referred to a clinic or hospitali The patient's
attitude to Caesarsan sectioﬁ then becomes very important in considering
her menbgements For most of these young giris, Caesarean section will
be regarded in their home and village as.a failure of womanhood. Women
normally deliver vaginally and if they are not able to do so, then they
are regarded as totally inadequate ~ inadequate to till the soil, to care
for the home and inadequate as a sexual partner. As a result the usual
response is for the sband to divoroce his wife and look for axrother,
who is capable of delivering babies by the natural route.

Furthermore, if the patient does become pfegnant e second time after
e previous Caesarean section, and she will often attempt this by any
means just to prove herself, she will often prefer to labour alone at
home. She will hope to deliver vaginally end so reinstate herself in
the eyes of her family and village. This will, of course, often end
in disaster,

This classification of patients into three types acoording to their
response is by no means a static one. In the six years that the
University Department of Obstetrics has been functioning in Salisbury we
have witnessed a very evident trend towards the acceptance of standard
obstetric teaching on behalf of both urbean and rural communities. Where

an effioient service is rendered the response soon follows.
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As a result of the observations made in this survey of patient
attitudes, we believe that the following prinoiples should be taken into
consideration in planning the management of the African primigravida -

(1) The background and response of the individusl patient should

be considered, rather then making essumptione based on tribal
or racial backgrounds.
(ii) No unnecessary Caesarean sections should ever be performed.
(111)‘ The quality of the baby born should be optimal if ever planned
parenthood is to be acceptable in the African community.

{iv) Every attempt should be made to reise the status of the midwife

in the eyes of the local community.

The following factors are ususlly taken into consideration in the
detection of cephalo-pelvic disproportions-
1. Past History

In the primigravida there :I.s no past obstetric history that will be
of assistance in predic.ting outcome. However, it is important to take
note of & past history of trauma to the pelvis or of disease affeoting
the spine, pelvis or lower limbs. aird(1) has shown that the socio-
economic status of the father runs parallel with the pelvic size of the
mother, and this is refieoted in the number of difficult labours. The
lower the social class the greater prevalence of pelves of sbnormal size
and shape. In our practice, patients all tend to be of the same low
socio-economic level and so this factor is of limited predictive value

for the individual patients.
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2. Height

Bernard(z) has stated that Caesarean section for disproportion is
extremely rare among women over 5 feet and 2 inches in height and that
the problems of disproportion tend to occur among shorter women,
particularly if they are of a poor socio-economic class. Again, this
faot 'is of limited predictive value in our praotice as the me.an height
of primigravidae attending our clinic is under 5 feet and 2 inches and
they all come from a poor socio-economic background.

3. Clinical pelvimetry

Standard teaching has been that, in the primigrevida, clinical
pelvimetry should be carried out by doing a vaginal exsmination at the
antenatal clinic at about the 38th week of gestation. Skilled
obstetricians who are in constant clinical practice may attain a high
degree of acouracy in their assessment of pelvioc sizes The final
clinical judgement is probably more difficult in the African patient
than in the Caucasian for in the former the high angle of inclination
at the brim of the pelvis causes the head to remain high and so makes
a head-fitting test diffiocult to assess.

The majority of dooctors and in pertiocular the midwives who see most
of our patients will have difficulty in acourately predicting the outcome
based on clinical pelvic assessment. In a community where there is an
increased prevalence of disproportion, the tendency then will be to revert
to an unnecessarily high number of elective Caesarean sections.

4., X-Ray cephalo-pelvimetry

In the lerger teaching hospitals of Southern Africa it hes been the

practice to carry out an X-ray pelvimetry on primigravidag whose clinical

pelvic assessment has suggested the presence of disproportion.
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Alternatively, in some institutions, X-ray pelvimetry is performed intra-
partum in those cases where a trial of lebour is being conducted and
there is evidence of delay in the progress of the lsbour. Moir(3)
has worked out a series of prediction charts to improve the accuracy of
radiological prediction of cephalo-pelvic disproportion. Whereas it is
eagy to establish a radiologiocal method of measuring the pelvis there is
always difficulty in accurately measuring the fetal head due to positional
problems and head moulding. Crichton'4) has determined mathematical
formulae that can be used to correct for variations due to head position
end head moulding.

The major limiting factor in the use of radiological prediction in
the developing oocuntries is the lack of adequate X-ray facilities and
skilled X-ray interpreters outeide the major centres. It is certain
that such a service will not be available for the management of the vast
majority of primigravid labours on the African continent in the next few
decades. Furthermore, there is again the risk of doing more Caesarean
sections than is absolutely necessary if decisions are made on ante-

partum X-ray pelvimetry,

WHAT IS F_A PRACTICABLE REGIME OF MANAGEMENT OF P. GRA'
LABOUR IN CENTRAL AFRICA?

The implications from this background information are that a regime
of detection and menagement of cephalo-pelvic disproportion in the
Rhodesien African must take into account the following principles;

(a) Costly equipment and skills such as X-ray pelvimetry, are not
generally available.

(b) It is not possible at present to admit all primigravid patients to
hogpital for their delivery. The majority will have to deliver in a

peripheral lying-in clinic under midwifery supervision.
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(c) Assessments leading to the detection of problem cases, i.e. screening,
must be of a type that can be carried out by the average midwife working
in the periphery.

(d) Final decisions on method of delivery should be based on simple
olinical measurements that produce a low Caesarean section rate, and

at the same time healthy, intact babies,

This implies that the following instructions would be provided for
the midwife working in the peripheral clinic with regard to her
primigravid patients:

1+ Patients with the following conditions should be referred to
the central hospital immediately:

(i) a persistent breech, transverse lie, brow or face
presentation.
(ii) Severe toxaemia or eclampsia.
(iii) Cardiac or other maternal disease.
(iv) Premature labour.
(v) Prolonged rupture of the membranes, and prolapsed cord.
(vi) Any ante-partum hammorrhage.

2. All others should have a trial of labour conducted in the
clinic, whether disproportion is suspected or not. It is the purpose
of this thesis to evolve a set of simple, safe guide rules for the
conduct of such a trial of labour, with explicit indications as to when
a patient requires immediate referral to the central unit.

3+ This regime is based on the assumption that the olinié is
within reasonable distance from a referral hospital. It certainly
should not be more than four hours distant. If it is more than four
hours away then conditions are not satisfactory and the midwife will
just have to use her own olinical judgement besed on patient height

and pelvic assessment in selecting patients for earlier referral.
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A PLANNED STUDY OF "TRIAL OF LABOUR"
It has been implied (see above) that the method of detection and

final management of cephalo-pelvic disproportion in the otherwise normal
primigravida will need to be based on a carefully and safely conducted
trial of labour. For the purposes of this thesis, a trial of labour
can be defined as follows:
A ppontaneous labour at term in a primigravida in whom the possibility
of cephalo-pelvic dispropoftion is suspected, conducted to determine,
with safety to mother and fetus, whether or not there is in fact
cephalo-pelvid disproportion, and if so, to determine the degree. To
accomplish this purpose thé labour will be permitted to continue as
long as theare is:-

(a) satisfactory progress in the labour;

(b) no significant fetal distress; and

(¢) no maternal distress that cannot be corrected by simple means.

Maternal and fetal condition will be considered later in the thesis.
Progress in labour is most accurately measured by the rate of dilatation
of the cervix, a festure which has been highlighted by the studies of
Friedman(s) o Cervical diletation is simple to measure clinically and
the rate of dilatation is a direct reflection of the rate of progress of
the labour:i The uterine contractions cannot be measured exactly by
clinical means and, as Eriedman(é) and Turnbull(7) have pointed out,
their efficiency is not necessarily related to their strength end frequency.
The use of a measure of descent of the presenting part as a guide in the
assessment of labour progress will be analysed in this study and commented
on in the discussion.

It is therefore to the rate of dilatation of the cervix during labour
that we turned our attention in our search for a simple parameter of

labour progress.
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REVIEW OF PREVIOUS WORK DONE IN THE CERVICOGRAPHIC ANALYSIS OF
NORMAL AND ABNORMAL LABOUR

The original and most extensive study of cervicographic progress
in normal and abnormal labour has been carried out by Friedman. A
list of relevant publications on the subject by Friedman are listed at
the end of this thesis., Hendricks has also contributed in the study of
this -subjects Other published work is, in the main, a repetition or
application of the work ¢f Friefman and Hemdrioks,

1,  The Work of Friedmen (s 60 8 9, 10),

This is based on his principle that "the end results of all the
forces of labour, as they act upon the uterine contents and against the
soft maternal parts, are apparent in the essential work that must be
accomplished in order for labour to terminate normally, namely progressive
cervical dilatation and progressive descent of the fetal presenting part®.

Friedman has studied the rate of progress in normal labour by
plotting the cervical dilatation on serial observations against elapsed
time. He finds that the resultant cervicograph is represented by a
8ignoid curve when cervical dilatation in centimetres is plotted on the
vertical axis end time in hours on the horizontal axis. The descent
of the presenting pért is represented by & hyperbolic curve when station
is plotted against time.

As shown in Figure 2, the sigmoid cervical dilatation pattern of
the first stage of labour can be subdivided into a latent phase and an
active phases The latent phase extends from the onset of labour to the
point in time when the ocurve swings upwards acutely. .During this time,
the major work accomplished is effacement of the cervix. The active

phase of labour commences from the point of upewing of the curve until
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This g:ouping is based on similarities of the asbnormal patterms in

terms of aetiology, treatment and prognosis.

As this work is very

extensive, it is considered that a brief summary is all that can be

included in this Introduction, and I present a Table from one of Friedman's

publiostiom( 6) for this purpose (Table II).

Teble IT, Dysfunctional lebour patterns (Friedman).
Prolonged R
letent Phase Protraction Disorders Arrest Disorders
.Dia.gnostic Nulliparas: 20 hr. |Nullipares: Dilatations
features |Multiperas: 14 hr. | 1,2 omw/hr. dilatation | 2 hr. arrest
1 cm/hr. descent Descent:
1 hr, arrest
Multiparass
1,5 an/hr. diletation
2 ¢:tn7II » descent
Aetiologic | Excessive sedation | Unkpown cPD" 45%
factors: |Unprepared cervix CPD 28% Malposition
False labour Malposition Excessive sedation
Aneesthesia Excessive sedation Anaesthesia
Uterine dysfunction | Anaesthesia
*
fherapy  |REST SUPPORT Section' for CPD
Avoid inhibitory OXYTOCIN *
factors (only if no CPD )
Expected | 85% “"oure" 90% uninterrupted 94% “cure"
response {10% out of lebour progression
Delivery Veginal delivery Vaginal delivery Delivery prognosis
prognosis usunl%y. » varies with
Scotion for OPD response
Fetal No risk Slightly increased Threefold risk
| prognosis risk

* Cephalo-pelvic disproportion

+ Caesarean section.
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2. The Wark of Hendrioks, Bremer and Kraus('!)

Hendrioké had noticed a difference between the labours of patients
he had managed and the description given in standard textbooks. He then
studied a series of 303 pregnancles perscnally and presented the
following findings based on cervicographic retordings.

(a) The cervix started dilating progressively at least four weeks before
the onset of active labour.s 1In the final days of prelabour he found the
mean cervical dilatation in the primigravida to be 1,8 om and the
multigravida 2,2 cm. The effacement of the cervix was then 70 per cent
in the primigravida and 61 per cent in the multigravida.

(b) He found no evidence of a latent phase in lsbour or a phase of
deceleration. He regarded the slower phase prior to active lebour as
prelabour, and that this was continuous with the glower rate of oerv;l.cal
dilatation in the latter weeks of pregnancy. He felt that, in normal
lebour, the phase of deceleration described by Friedman could be
explained by the fact that continuous cervical assessmenta were not
bginq made at the end of the first stage of labour and, therefore, the
actual moment of full dilatation was missed and only recognised after a
delay in time. When a deceleration was, in fact, present Hendricks
regarded this as a form of dysfunctional labour. |

(c¢) Hendricks recognised the difficulty of p.inpointing the moment of
onset of the first stage of labour. For practical purposes he commenced
his recordings from the time of the patient's himission to the lsbour ward,
regerding that as.a good index of the onset of labour. All his analyses
are made from that point.

When questioned about a method of pinpointing the actual time of

\
onset of labour Brenner(12’ stated that this could be done in retrospect
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by extrapolating backwards on the curve of the cervical dilatation in
active labour until it met the cervical dilatation curve of prelabour.
However, as mentioned above, in practioe they used the time of admission
to the labour ward as representing the onset of active labour.

Cibils and Hendricks'!>) used the point at which 3 cm cervical
dilatation was reached as their reference point for the commer cement
of the first stage of labour.

3. The work of Ledger

Ledge:’applied the pioneering work of Friedman to clinical
management with a few modifications. He recognised three abnormal
cervioal‘dilatation patterns:

(a) prolonged latent phase - a primigravida still in the latent phase
of labour after 12 hours;

(v) slow active phase - a rate of cervical dilatetion in the active
phase of labour of less than 1 cm per houwr; and

(¢) arrest of active phase - no inecrease in cervical dilatation over

a period of two hours or more in that phase.

When one of these abnormal cervical dilatation patterns was deteeted,
the adequgéy of the size of the pelvis relative to the sigze of the
fetus and the quality of uterine activity were evaluateds In the
mejority of cases emniotomy was performed and an oxytocic infusion was
administered;

Ledger found that the partograph permitted early recognition of
abnormality and that an active regime of management produced excellent

regults.
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(4) The work of Beazley
Beazley described the application of the partograph to labour
management and combined this with an active regime of mansgement.
This controlled acceleration of labour reduced the frequency of
prolonged labouwr and, in primigravidae, this was associated with a

reduced frequency of babies with respiratory depreassion at birth.



CHAPTER 2

TERIALS AND 0DS
PATIENTS

All patients studied were African primigravidae and, except where
otherwise stated, were seen and treated at Harari Central Hospital,
Salisbury. They were not selected according to tribe but in the main
beloﬁged to the Shona tribe of North-Eastern Rhodesia.

The Maternity Unit of Hareri Central Hospital is responsible for
about 8 000 deliveries each year. These consist of the complete range
of Lnormal end abnormal patients from the immediate vicinity, plus a
large number of problem cases referred from outlying hospitals in
Mashonaland Province. The major portion of the study in this thesis
was carried out at a time when all women who wished to do so were
delivered in the hospital. In the past year, however, the numbers
became too great and it has been necessary to build a series of clinics
with lying-in beds in the suburbs of Salisbury for normal deliveries.

The method of selection of the groups of patients for each of the
various phases of the study will be described in detail as each phase
is presenteds All treatment given was desaribed to the patients. The
only unusuel aspect of management was the hourly vaginal assessment of
cervical dilatation in two of the phases of study. As will be emphasiszed
later, we repeatedly ensured that infection did not occur and so were
eble to obtain patient acceptance for a study that was safe for both
mother and fetus. Not only did the patients give their comsent to thds
study, but they also showed appreciation for the continual personal

attention from what amounted to their own private midwife.
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The graph (example Figure 4) which measures 25 by 40 cm forms the
double page spread of the centre of the patient!s bound maternity
record and is attached to a olipbdara at the foot of the patient!s bed.
The recordings are made by the midwife or the doctor. The doctor's
findings on admission are recorded on the previous page, and any extra
intrapartum information, such as consultants' comments, are recorded
on the sucoeeding pages The details are given in the order in which
they appear on the graph.

Components of the labour Gra
(=) Iime

Zeré time is taken as the time of admission to the hospital, rather
than the problematiocal time of onset of labour, The actual time is
recorded on two lines, one for each half of the record. In addition,
the hours from admission are marked off to alert the observer to the
passage of time,

(b) Fetal heart rate grading

We recognised that cardiotocographs could not become standard
equipment in Central Africa, yet there was still need for greater
acouracy in the recognition of fetal condition. Following the use of
the cardiotocograph in our own Intensive Care Unit, an attempt was then
made to categorise the various fetal heart rate patterns which could be
picked up by clinical observation, i.e. by the hand on the uterus to
deteot contractions and with the fetal stethoscope to pick up the fetal
heart rate,

The types of fetal heart rate patterns that we categorised are listed
in Figure 5, though in the first instance they were not placed in a

partioular sequence. We then tested the ability of the research midwife
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RECORD OF LABOUR
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to detect these patterns cliniocally. This was done by asking the
midwife to make her own assessment of & pattern clinically by listening
befare, during and after a contraction at the same time as it was being
recorded on a screened-off cardiosocograph,

During the monitdéring of 20 patients the midwife was tested on
100 segments of trace containing varying fetal heart-rate patterns.

She was oarrect in her cliniocal recognition of these 100 patterms in
9%b of cases.

It is not likely that all midwives will attain this degree of
acouracy, but we feel that it is a staniard worth aiming at. Where
it is possible for a olinic or hospital to obtain a relatively
inexpensive Sonicaid or Doptone fetal heart detector we feel that this
is of great value in improving the ability to detect the fetal heart
during contractions, at a time when it might otherwise be impossible.
This has been clearly demonstrated by Beard(17).

We then endeavoured to grade fetal heart-rate patterns aoccording
to their severity in such a way that these gradings could be recorded
graphically. This grading has evolved over four years of clinical
practice and has been adjusted during that time. In the first instance
it was determined by analysing the traces of eight primigravid African
patients who had demonstrated early clinical evidence of fetal distress
in the presence of marked cephalopelvic disproportion. These eight
patients had edamantly refused Caesarean section, even when the situation
had been carefully explained. The fetal heart-rate was then monitored
on the cardiotocograph using scalp eleotrode and intra-uterine catheter,
and the traces studieds In each of these patients the fetus died in

utero prior to delivery.,
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It was felt that eight patients were not sufficient for a proper
study, and we have not been able to add to this small series, as there
have not been further cases of refussl of treatment. However, study
of these few traces has shown that there was a trend in changing patterns
a# the fetus deteriorated, and that the grading recorded in Figure 5
represents the worsening condition of the fetus in this #mall aeries.

Normal: 1. 120 - 160. No change with contractions.

Abnormal: 2. (a) Tachycardia 160
Not changing with contractiona
(b) Bradycardia 100 - 120
3. (a) Early deceleration - normal baseline (120 - 160)
(b) Early deceleration - ebnormal baseline ( €120 - >160)
4. (a) Late deceleration - normal baseline
(b) Late deceleration - abnormal baseline

5, Fetal heart less than 100 at all times.

Fi e 5o Grading of Fetal Heart Rate Patterns

This attempt to grade clinically the fetal heart rate pattern is
similar to that described by Day et a1(18), Caldeyro-arcia et a1(19)
emphasized the greater seriousness of the fetal hesrt rate deceleration
with a prolonged lag phase between peak of contraction and depth of
deceleration (Type II dip- compared with the deceleration without or
with only a short lag phase. Mendez-Bauer et al<20>ahowed thaet the
percentage of these Type II dips on a trace reflected the condition of
the fetus at delivery. Kubli et al'2"also showed that late
deocelerations were indicative of severe fetel asphyxia, Beard(zz)
analysed fetal heart rate patterns in relation to fetal pH at the time

of the recording of the abnormal pattern. He demonstrated that if the
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fetal heart rate showed no change in rate during contractions, and there
was good beat to beat variation (a sign that can only be detected with
a monitor), then one could be reasonably certain that the fetus was not
asphyxiated. In particular, a baseline bradycardia that was not -
affected by contractions was innocuous. Late decelerations and
veriable decelerations with abnormal baselines were of particularly
serious signifiocance.

On our composite labour graph the fetal heart rate grading is
recorded half-hourly.
(o) ZLiguor

If the membranes are intact, we record in the appropriate column an
"I"; 4if the liguor is clear, a "C"; if the liquor -is meconium-stained,
an '"M", If the membranes are ruptured on admission, the duration is
recorded at the beginning of the line marked "Liquor".
(4) Moulding

This is an important sign that alerts one to increasing evidence of
disp:;.'oportion and is often the only sign of fetal distress in this
oomplication,

Key: - = bones separated normally
+ = bones touching each other

++ = bones overlapping, but on digital pressure
can be easily separated

+H+ = bones overlaspping and on digital pressure
cannot be easily separated.

(e) Cervicograph
The cervical dilatation is plotted at zero time on admission and
thereafter according to time elapseds After plotting the cervical

dilatation with an "X", it is wise to decide then when one wishes to do



the next cervical assessment and to mark this by a bold arrow on the time
soales The position of the fetal head can be recorded next to the "X"
for the cervical diletation. This is done by recording a figure relating
the occiput to the point on a clook - for example, right ocoipito-lateral
9, and left ooccipito-posterior, 4.
(£) Descent of the head

Rather than using the inexact terminology of "fixed" and "engaged®,
we have adopted the more exact terminology first described by Criohton( 23)

He defined the level of the head in relation to the brim of the pelvis

R . S Crichton

(Figure 6)s The number of fiftha can then be plotted on the cervicograph
with an "O" (as opposed to the "X" for cervical dilatation). The lines
0=5 on the cerviocograph can be used far this purpose.
Sinciput seees
m"u' *o0e Slnclpu( o000 ABDO MEN
Occiput e [Sincipuwt see
t0cciput «» Sinciput oo
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—@——6 > PUBIC
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The recording of the level of the head in this way gives further
evidence of progress of labour and is also of help in determining the
final method of delivery in the second stage of labour. We find that
this method is more meaningful than other methods of determining the
station of the head in relation to the ischial spines, and can be
assessed without having to do a vaginal exemination, In the African,
the pelvis is particularly shallow and vaginal assessment of head
station can give a false impression of the amount of head that is in fact
still above the pelvic brim.

(g) Contractions

This is the third feature in the assessment of the progress of
labour. It becomes of particular importance in recognising types of
uterine inefficiency, and also when oxytocin stimulation is used. The
contractions are plotted immediately below the cervicograph acocording

to the key and example described in Figure 7.

Example

< 20 secs

: Wf/’ < 40 secs

. > 40 secs

Time
(hours)

Figure 7. Method of record terine contractions













































PHASE TI.
THE NORMAL COURSE OF EVENTS - HENDRICKS

Hendricks(”) studied all primigr:avi;lae in whom no abnormality
was expected from their initial history and physical examination. 1In
his series of 77 primigravidae the individual patient was followed
throughout her subsequent labour and a cervical dilatation ourve was
constructed by plotting cervical dilataetion against time, from admission
throughout labour: Vaginal examinations varied from hourly intervals
to ocontinously keeping the hand in the vaginas. The time of complete
dilatation was noted, with a definite examination, and no curve was
extrapolated from incomplete dilatation to complete dilatation.

The patients were then grouped in quintiles on the basis of the
length of time from admission to complete dilatation. Therefore, the
fastest one-fifth were placed in the first quintile and the slowest fifth
in the fifth quintile.

The mean curve of that quintile could then be calculated. As the
points in each individual labour are connected by the best fitting line,
the mean time taken to reach each centimetre of dilatation could be
obtained for that quintile. Because the patients are admitted at various
stages of cervical dilatation, the zero time plot has to be made from the
mean initial cervical dilatation at admission. ‘

Once a patient was placed in a quintile, determined by the time from
admission to complete dilatation, she remained in that group for all
computations. By constructing en individual curve for each patient and
grouping them into quintiles for easier computation and comparison, one
overcomes the problem of caloulating means from individual observations
at a variety of times and variable numbers of examinations on individual
patients. The simple arithmetic mean cervical dilatation at each hour
after admission can distort the curve, |
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Then, out of the 127 cases admitted between 3 -~ 4 cm cervical
dilatation, it was found that 23 out of 89 normals, ar 26%, crossed
the straightened 2 ~ 10 line, and 34 out of 38, or 90%, of the abnormals
crossed. We therefare provisionally decided to apply in practice as
an Alert Line this straightened 2 - 10 line for those patients admitted
between 3 - 4 cm cerviecal dilatetiom.
The 4 - 6 om Adpission Cervical Dilatation Group

Of the 122 analysed in this group, 94 were normals and 28 sbnormals
at delivery. When the line representing the mean of the slowest 10%
normals admitted between 4 - 6 cm was applied to this group, 89% of
normals delivered to the left of the line and 8&% of abnormals to the
right, When the initial 2 - 10 om line was applied, 94% of normels
delivered to the left and 79% of abnormals to the right. An overall
correct answer was therefore given in 92% of patients when the 2 - 10 cm
line was applied, and 88% when the 4 ~ 6 line was applied.
The 6 - 8 cm Admission Cervical Dilatetion Group

Of the 43 analysed in this group there were only ten sbnarmal cases
at delivery. The 2 - 10 line allowed 97% of normal cases to deliver to
the left of the line and 60% of ebnormals delivered to the right of the
line.
The 8 = 10 ission C i ilatation Gro

Ag there were only two sbnormals in tﬁis group, the group was not
analysed further.

A review of the analyses in each of these groups of patiente led us
at this pcint to the following conclusions .

A single Alert Line oould be applied to the ocervicograph of petients

admitted in or reaching the active phase of labour, using a simplified
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definition of the active phase as being the phase of labowr after
cervicographic progress has reached 3 dm ¢ervical dilatation. It
seamed to us that by using as our Alert Line the line representing the
mean of the slowest 104 of &ll normasl primigravidae admitted between 2 -
10 om, and straightening it by extending the already straight portion
between 7 an and 10 au backwards to the zero admission line, we could
achieve a situation which may not be as specific as applying a different
line for every group, but which was much simpler to use.

Therefore, although we appreciated that we could continue in a
theoretical study of alert lines for use in different admission groups,
we declded that the need for practicael simplicity was sufficient to
warrant a prospective study of a clinical application of the modified
2 ~ 10 an line as our Alert Line, The prospective study would ascertain
whether the application of this Alert Line would ‘serve to separate patients
with problems of cephalo-pelvic disproportion from normal patients. The
modified 2 -~ 10 em line used as an Alert Line can be defined as a line
on the cervicograph commencing at zero time at the 1 cm dilatation mark

and progressing to full cervical dilatation at 10 am at 1 cm pexr hour.



FROSPECTIVE EVALUATION OF THE ALFRT LINE

A prospective study was carried out in the labour ward of I;Ia.rari
Central Hospital, Salisbury, to evaluate the use of the Alert Line in
differentiating primigravid patients with and without cephalo-pelvic
diapmopomtion.(m)me only patients excluded from thims study were those
with abnormal presentations (transverse lie and breech), placenta praevia,

multiple pregnancy and eclampsia.

METHOD

A total of 624 consecutive African primigravidae who were found on
admission to be in the active phase of labour were provided with routine
labour management as described in Chapter 2. The writer personally
auperviéed the management of ell these patients, and the routine
examinations were carried out by the Registrars in the Depertment of
Obstetrics. Vaginal assesements of cervical dilatation were performed
on admission and thereafter at four-hourly intervals. Progress in
cervical dilatation was plotted against time on graph paper, the initial
cervical dilatation on admission being plotted at gzero time, regardless
of that initial dilatation.

Other parameters recorded in all patients were:- patient's height;
ages admission cervical dilatation; rate of cervical dilatation after
4 cm; pelvic true conjugate diameter; trensverse diameter of the brim;
brim area and baby's birth weight. The pelvic measurements were made by
X~-Ray pelvimetry 24 hours after delivery.

The patients were allocated into one of two groups according to

whether their rate of ocervical dilatation progressed to the left or the
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right of the Alert Line. The arithmetic means of the various parameters
were caloulated for the two groups of patients and the statistical

‘significance for each comparison was determined.

RESULTS
The mean values for each parameter in the two groups of patients are

recorded in Teble V, and the method of final delivery in Table VI.

CONC LUSTIONS

These comparisons show that the application of the Alert Line
separates patients with reduced pelvioc capacity as evidenced by the
significantly smeller transverse brim and brim area mt'aasurements of those
pratients whose cervical progress crossed the Alert Line. As would be
expeoted, these patients progressed more slowly in the phase of maximum
slopes They also arrived in hospital with ‘lesa dilatation of the cervix,
suggesting that labour was already progressing at a slower rate. The
head level was higher at the time of admission in those whose cervical
dilatation progress subsequently crossed the Alert Line, but it is
important to note that even in those whose subsequent progress was
satisfactory, the head was not engaged in early labour.

Although in patients seen in Aberdeen by Bernard(z) the outcome of
labour was related to maternal height, in our patients there was no
relationship between maternal height and dysfunctional labour. The
probable explanation is that our patients hed an average height of under
1,6 m, and this means that we cannot use maternal height as a screening
method for planning hospital deliveries for Rhodesian Africans.

Analysis of delivery outcome in the two groups of patients shows that
there was a significant number of patients requiring a vacuum extraction

even though progress in cervical dilatation had been to the left of the
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Alert Line. However, a review of these cases showed that they were
simple vacuum extractions performed for delay in the second stage of
labour in the absence of any bony disproportion. They fell into the
category of straightforward extractions that are regarded as suitable

for delivery by experienced midwives in rural practice in Rhodesia.

Of the two Caesarean sections in the group whose progress in cervical
dilatation was to the left of the Alert Line;, one was for a prolapsed

cord and the other was for severe intra-~uterine infection on admission.
Both of these cases would have been sent to a Central Unit in eny event.
Thus, in the absence of other complicat;ons, patients whoge cervicographs
keep to the left of the Alert Line may be safely managed in the peripheral
units Table VI also reveals that the cervicograph of 22 per cent of
patients crossed the Alert line, Outside the Central Unit these would e
congidered for referrsl. In fact, as will be shown in the next chaepter,
half of them were delivered normally within the following four hours,

while the rest were the problem cases requiring skilled attention.



Ve Avera of various

ameters for patients whose cervicograph

did not cross or did cross the Alert Line.

B

.ents whose cervicograph | Patients whose cervicograph Parameter Statistical
i t0 left of Alert ILdne crogssed Alert Line conclusion
(488 patients) (136 patients)

75 cm/hr. 0,44 cm/hr. Rate of cervical p <0,001
dilatation
after 4 cm

47 sq. cm 87,33 sq. cm Area of brim P €0,001

85 cm 10,90 cm Transverae brim p €0,001

T5 cm 10,17 om True conjugate Not significant

20 cm 3,84 cm Cervical dilatation{ p < 0,001

30 (fifths of head above brim) 4,08 Head level on p <0,001
admission

29 years 18,34 years Age Not significant

578 m 1,571 Height Not significant

989 kg 3,051 kg Birth weight Not significant







CHAPTER

FROSPECTIVE EVALUATION OF THE ACTION LINE

The Alert Line on the cervicograph was designed to help the midwife
in a peripheral clinic and the junior doctor in a hospital to detect the
mechenical problems of labour in the primigravida, in good time: When
cervicographic progress crossed the Alert Line, the patient had to be
referred to an experienced doctor.

Recognising that our referrals would come from a variety of clinics,
we had to determine the maximum safe time to permit before active
intervention. This‘would depend to a certain degree on the time taken
to transport patients, but more particularly on the consequences of delay.

Reviewing the patients studied in Chapter 3, we applied a series of
lines parallel, and at two-hourly intervals to the right of the Alert
Line on each patient's cervicograph. We then determined the percentage
of abnormals, according to the criteria set out for that series of
patients, which delivered in relation to each of the parallel lines.
Figure 14 shows that there is a marked increase in the percentage of
abnormals delivering before the lines from the four-hour mark onwards.
tn a four-hour interval also represents the'time taken for patients to
reach our hospital from our farthermost peripheral clinic, we tentatively
adopted the line parallel and four hours to the right of the Alert Line

as our Action Line.

THE MANAGFMINT OF PATIENTS WHOSE CERVICOGRAPHIC PROGRESS REACHED THE
ACTION LINE

Ideally, we would wish to determine at this juncture which patients
had delay in labour due to cephalo-pelvic disproportion, and which

patients had uncomplicated, inefficient uterine action. In practice,
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The above regime was applied in the menagement of the 624 African
primigravidae desoribed in Chapter 4. As shown in Figure 15, these
patients were allocated into one of three main groups according to the
outcome of their labour. Group 1 included those whose rate of cervical
dilatation and eventual delivery ocourred to the left of the Alert Line.
Group 2 delivered between the Alert and the Aotion lLines, and Group 3
included those whose cervical progress and delivery were to the right
of the Action Line. Group 3 was further subdivided into subgroups
according to the method of final delivery. Group 3A delivered
spontaneously after oxytocin stimulation. Group 3B required an assisted
veginal delivs~y with the vacuum extractor, and Group 3C required a
Caesarean section, We analysed a variety of parameters to ascertain
whether any would give information of prognostic value. The outcome

was also studied to determine whether the regime was safe and eff‘:l.c:l.em;.(3 1)

RESULTS
Response to Management at tﬁe Action Line

Of the 624 patients in this study, 68 (11%) had cervicographs which
crossed the Action Line. Following the regime of active management
outlined above, 19 patients were delivered spontaneously (Group 3A),
35 were delivered with the vacuum extractor (Group 3B), and 14 required
Caesarean section (Group 3C).

Table VII shows the averages of the parameters recorded on patients
in each of the subgroups whose cervicographic progress crossed the
Action Line, with the statistical conclusions when the three subgroups

are compared.
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cms
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8 4 c)
Cervical
Dilatation
6 -
&
2 L
Time (hours )
Group No. of Category
patients
1 488 Delivered to left of Alert Line
2 68 Delivered between Alert and Action Lines
3 Delivered to right of Action line:-
A 19 - spontaneously
B 35 - with vacuum extraction
C 14 - with Ceesarean section
Total 624

Figure 1‘§. Group allocations of 624 African primigravidae,
according to labour outcome.



various parameters i

TABLE VII

relation to method of delivery for patients whose cervicograph cross

the Action lLine

~ Group 34 Group 5B Group 5C Statistical conc
Spontaneous Vacuun- Caesarean for comparison
‘arameter delivery assisted section groups
(19 cases) (35 cases) (14 cases) (p value in brac
latation after 1,64 co/hr. 0,86 cm/hr. 0,18 cm/hr. 3C slower than 3A
, infusion 3B " " 3A
but faster " 3C
90,04 sq. cm 87,49 sg. cm 81,85 sq. cm 3C smaller than 3
(one tail)
 diameter of brim 11,2 cm 10,7 cm 10,6 cm 3B and 3C both s
than 34 (0,01) (
gate 10,0 cm 10,4 cm 9,7 cm No trend
. of cervix on 3,71 cm 3,79 cm 4,00 cm Yot significant
n
. of cervix at 4,76 cm 4,77 cm 4,32 om. Not significant
ne
ead on admission#* 4,00 4,13 4,36 Not significant
ead at Alert Line# 3,73 3,88 4,14 Not significant
ead at Action Line* | 3,26 3,54 4,00 3C higher than 3B
3C higher than 3A
17,84 years 18,08 years 18, 14 years Not significant
1,581 m 1,562 m 1,556 m Not signifiocant
1t 2,943 kg 3,118 kg 3,211 kg Not significent

* Stated in "fifths" above the brim (Crichton, 1962).
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The Rate of Descent of the Fetal Head

Of the 624 patients studied, information on the rate of descent of
the head was obtained from the records of 547 patients. This rate was
measured in descent of the heed in fifths above the brim per hour.
Preliminary observation of the results showed that the distribution was
skewed, My statistical adviser, Dr. W. Cadtle, therefore advised that
comparisons between groups should be made on the basis of the Extension
to the Median Test.

The overall median of the rate of head descent in the 547 patients
was 0,8 tifths per hour. 1In theory, if “he descent of the head was not
related to the grouping of the patidnts, there should be approximately
SO%lin each group above the overall median., Table ViII shows the observed
number of cases above and below the median in Groups 1, 2 and 3. The
difference between the observed and expected cen be assessed using x2 .

Similarly, the overall medien of the rate of heed descent in the 59
patients in Group 3 was 0,17 fifths per hour., Table IX shows the number
of cases above and below the median in subgroups 34, 3B and 3C. The
rate of descent is statistically different and this is not swurprising as,
in fact, the median for Group 3A is 0,28 fifths per hour, for Group 3B

is 0,17 fifths per hour, and for Group 3¢ is 0,05 fifths per hou.

Tahle VIII. Number of patisnts whose rate of head descent (in fifths
per_hour) was above or below the overall median of 0,8
fifths per hour

Group 1 Group 2 Group 3

Above 273 0 1
\
Below 148 ‘ 67 58
Total 421 67 29

Group 1 tends to be above the overall median, and the other two
groups below, This is significant at p <,001.
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Parameters of Prognostic value
An aotive regime of management in the form of a "trial of oxytocin"

was applied to all cases showing delay in labour progress as evidenced
by cervicographic progress which crossed the Action Line. Built into
this regime were oriteria which indioI.lted the time and method of final
delivexy. The fact that the brim area and transverse diameter of the
pelvic brim were significantly smaller in those who came to Caesarean
section according to the criteria refetred to, shows that the application
of the regime was efficient in picking up mhjor cephalo-pelvic
disproportion and allocating the appropriate method of delivery.
Certain parameters were of particular prognostic value in meking the
correoct olinical decision.
1. Rate of cervical dilatation

The very slow mean rate of cervical dilatation in the group of
patients coming to Caesarean section (0,18 om/hr.) following the
active regime of management demonstrates that this parameter is of
particular importanée in recognising the patients with major cephalo-
pelvic disproportion or incorrectable, inefficient uterine action.
Patients without disproportion responded more quickly with a cervical
dilatation rate of 1,64 em/hr. in the group that eventually delivwred
spontaneously, and 0,86 cm/hr. in those that required an assisted
delivery with the vacuum extractor.

The graphic display of the rate of cervical dilatation in response
to oxytoocic augmentation after the Action Line is therefore a simple

and valueble guide to the correct method of final delivery.
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2. The rete of descent of the head.

From Table VII it will be seen that, at the time cervicographic
rrogress crosses the Action Line, the level of the head is significantly
higher in the group that eventually require Caesarean section than in
either of the other two groups, i.e. those who deliver spontaneously or
those who deliver with the aid of the vacuum extractor.

Even more evident is the difference in the rate of descent of the
head in each of the three major groups of patients; and also between
the three subgroups of Group 3, as shown in Tabled VIII end IX. In the
group that came to Caesarean section following a period of oxytocic
stimulation (Group 3C), there was minimal head descent with evidence of
increasing moulding. This is well portrayed on the graphic record and,
taken in conjunction with the rate of cervical dilatation, should give an
accurate guide to the presence of significant disproportion.

3 The uterine contractions

Comment on this factor can at present be made only on clinical
impressions, Further studies are being carried out in the Department
to measure accurately the quality of the uterine contractions before and
during oxytocic augmentation in the presence of suspected disproportion.
However, it is apparent that only very amall doses of oxytocin should
be used to correct inefficient uterine action that has resulted in delay
in lebour progress. This is of particular éignificance when any degree
of dis;:oportion is presents In fact, the degree of difficulty in
obtaining a satisfactory response to oxytocin became a useful additional
pointer to the presence of disproportion. 1In Such cases we aften found
the need to cut the oxytocin dose back to one unit per litre running at

ten drops per minute.



-T2~
4. Fetal response,

Again, the availability only of clinical impressions has stimulated
a more detailed study in the Department of a number of parameters
measuring fetal response to augmented labour. When any degree of
disproportion is presant} then ‘it is obligatory to detect an adverse
fetal reaction at the earliest possible moment. The criteria of fetal
distress listed earlier in this chapter were striotly adhered to and
often beceme evident concurrent with delay in the rate of cervical
dilatation,

It beoane partioularly apparent that evidence gf increasing moulding
with inadequate progreseive descent of the head must be aoccepted as a
sign of fetal distress. This implies a pathological degree of cerebral
stress and indicates the need for immediate delivery. This sign should
be treated with the same degree of wrgency as an anoxic fetal heart-rate
change, and will often warrant interventisn before the completion of
the six-hour test periods It is to be recognised that this sign may
become very evident even befare amy seriouns change in the fetel heart-
rates pattern,

Safety of the Regime

The low perinatal mortality rate and the acceptable mean Apgar scores
in this series show that a trial of oxytocin, in the event of inefficient
uverine action in the primigravida, can be conducted with safety for
mother and fetus, even in the presence of cephalo-pelvic disproportion.
We believe that the discipline of intensive clinical monitoring and the
method of composite graphic recording of all parameters of maternal and
fetal condition in labour has helped our staff to meke the correct

decisions at the right time.



Final Delivery Method

Not only has the Caesarean section rate been lowered in this series
by the timely use of oxytocin, but operations have been done at an
earlier stage of labour, thus reducing the hazards of infection to
mother and fetus. An analysis of the individual Caesarean sections done
in the 1966 series has shown thet the higher incidence in that series is
due in the main to the number of cases where the indicetion for section
was fetal distress after a prolonged labour where the pelvis had not
been adequately tried by efficient uterine action. Such cases were not
permitted ir the study series as the inefficient uterine action was
augmented before fetal distress could develop.

Details of the management of the second stage of labour are outside
the scope of this thesis. However, it beceme apparent that the graphic
recording of labour progress anf fetal response before end after oxytecic
augmentation of labour was a valuable indicator to the safest method of
final delivery. The following principles are of particular importance.(iz)
Firstly, there must be no difficult deliveries in the second stage of
labour, / If oxytocic augmentation has been necessary, then the response
should have been to bring the head to a level not higher than two-fifths
above the brim with a safe degree of moulding. If this has not Lappened
and thexre is no advance with bearing down in the second stage, then
Caesarean section is indicated.

The second principle is that if there is any fetal distress plus
even borderline disproportion at the time assisted delivery is contemplated,
the decision must be made to relieve the disproportion before delivering

the baby. This entails either symphysiotomy or Caesarean section.



CERVICOGRAPHS 1IN CLINICAL PRACTICE.

Following the establishment of the Alert and Action Lines on the
cervicograph, and having carried out a prospective study on their use
for patients admitted to the Ma.ternity Hospital at Herari Central
Hospital, it was decided that a review was necessary of their implement-
ation in other parts of Southern Affica. The regime was taught by
peréonally visiting many hosritals and clinics in Rhodesia, South Africa,
Botswana, Ma_awi end Zambia, and elso by the publication of articlea(3o’ .31).
The opportunity for conducting the review was occasioned by the privilege
of a sabbatical leave spent in the University of Cape Town during 1973.

The review was conducted in a numbar of institutions, each typifying
a different type of clinical pradtice in widely differing environmental
backgrounds. The four institutions chosen were Groote Schuur Hospital,
Cape Town; Queen Elizabeth Hospital, Blentyre, Malawij Silveira Mission
Hospital, Victoria Province, Rhodesia; and Harari Hospital, Salisbury.
In Cape Town the regime was taught to doctors and midwives, and three
months leter a prospective study was carried out covering a six-month
period. In each of the other institutions the study was commenced
rrospectively one year after the regime had been in practice. The
instructions given to each institution for the implementation of the
regime were as followsi-

Instructions for the use of the Alert and Action Lines.

(1) A composite labour graph was to be used for recording purposes for
all primigravidae admitted in true labour.
(2) The cervical dilatation on admission was plotted at zero time on

the cervicograph.
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(3) If the cervical dilatation on admission was 3 cm or mare, then the
Alert line was drawn commencing at a pcint representing 1 om dilatation
at zero time and progressing to the 10 cm merk at the rate of 1 cm per
hour. The Action Line was drawn parallel end four hours to the right.
(4) If the cervical dilatation was less than 3 cm, then Alert and
Action Lines were not drawn until the point in time when the cervical
dilatation was first found to be 3 cm or more dileted, At that point,
which was now regarded as zero time for the active phase of labour, the
Alert and Action lLines were drawn on the graph as desoribed above.
(5) Subseqrent vaginai examinations were done at four-hourly intervals.
Once the Alert Line was crossed, they were to be done every two hours.
(6) 1If cervicographit progress crossed the Alert Line the patient, if
seen in an outside clinic, was trensferred to the hospital.
(7) 1f cervicographic progress orossed the Action Line the patient was
trensferred to the Intensive Care Unit in the Labour Ward. The active
form of mensgement outlined in Chapter 5 was then carried out and the
method of final delivery was determined according to the criteria set

out in that chapter,

Desoription of institutions where reviews :/.r. conducted

(1) Gruote Schuur Hospital, Cape Town, South Africa.
The patients seen in the Maternity Department of this hospital are

all classified as Coloureds, a South African term for half-castes. The
regime of management was taught to midwives and doctors in January 1973,
and after an introductory period of three months a six-month review was
carried out from April 1st, 1973. A local variation requested in Cape

Town, because of the relatively short  distances between clinic and
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returned in July 1973 and found that they had been using the regime with
success and enthusiasm, For the midwives, it had taken the fear out of
their very great responsibility of hand ling the care of 90 many primi-
gravidae with such a high prevalence of ceph&lo-pelvic disproportion.

Miss Barbara Kwast, the Senior Midwifery Tutor in Blantyre, was responsible
for the initial and in-service training of the midwives and assisted

greatly in the review of the patients studied.

(3) Silveirs Mission Hospital, Victoria Province, Rhodesia.

This is a Catholic Mission Hospital in a very remote rural area of

Rhodesia. The hospital is run by one dootor and three sisters. The
routine management of the Obstetrio Unit is carried out by maternity
assistents who, in the first instance, refer their problems to a sister
who had trained as a midwife at Herari Hospital in Salisbury. The
gister had learnt the prinociples of using the Alert and Action Lines
during her training in Salisbury end on return to her mission hospital
had introduced the method to the hospital. The Medical Superintendent,
Dr. Richard Stoughton, gave enthusiastic support and after an introductory

period of one year oarried out the prospective review on our behalf.

(4) BHerari Hospital, Salisbury-

The review period, in fact, commenced two years after completing the
initial studies described in previous chapters in this thesis. During
this two-year period a number of changes had taken place in the nature
of the patient intake to Harari Hospital, due to the escalating increage
in the number of patients seeking Obstetric care. Whereas the number
of deliveries undertakem five years ago was 7 500 per year, it is now

over 16 000 per year. With no increase in hospital bed space, it has
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been necessary to build seven satellite maternity clinics in the suburbs
of Salisbury. These are run entirely by midwives for normal Obstetric
cases and they are now delivering over 8 000 patients per year, The
clinics have been using the labour graphs very efficiently and transfer
of patients for delay in labour or suspected disproportion is determined
by cervicographic progress in relation to the Alert Line.

This has meent that Harari Hospital has become more increasingly
a ref;arral hospital catering predomirantly for problem cases. Again,
with no increase in the number of medical staff, labour observations
are the responsibility of the midwives and, even in the intensive care
of those whose cervicographic pﬂ.‘oglresa has crossed the Action Line, the
midwives have become very efficient in the recording and interpretation

of the composite labour graph;

General oomments from institwtighs yisited:
Doctors and midwives warking in the institutions that had adopted

this method of gréphic recordings were enthusiastic and keen to continue.
Critical comments were sought and, in the main, the following three
problems were expressed fairly universally:

(1) The need for fixed lines.

With suitable explanation, midwives were able to correctly plot the
various parameters of labour progress, However, the instructions as to
where the Alert and Action Lines were to be drawn, particularly if the
patient was admitted in the latent phase of labour, were not always
easily followed. It was recommended that a graph with Alert and Action

Lines already printed would prove to be simpler and more efficient.
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(2) Problems with the late arriver.

Most observers expressed the concern that the patient arriving with
a cervical dilatation at 7 cm or more had too long to wait before her
cervicographic progress could possibly reach the Action Line. Our
earlier experience had shown that the majority of such patients were
either in easily-recognisable obstructed labour on admission and
therefore warranted immediate operative deliVer‘ or else the explanation
for their arrival at such an advanced cervical dilatation was that their
labour was fast eand efficient and they would deliver quickly and safely.
In these circumstances, it was felt that the simplicity of the single
Alert Line was justified. However, reports were given of a number of
patients admitted with cervical dilatation of 7 cm or more and not in
obstructed labour whose further progress was slow and who eventually
showed evidence of cephalo-pelvic disproportion. A few such cases
were also seen at Harari Hospital aad are commeited upon in the review
reported below. It was therefore necessary to take cognisance of this
problem,

(3) The problems of the latent phase of labour.

Initially it was felt that, for the sake of simplicity, progress of
labour in the latent phase could be disregarded, as problems were so
seldom s.en in that phase. However, midwives, in particular, were
arxious to have a guide as 10 the recognition of the prolonged latent
phase, and we in fact began to recognise that some of the problems of
the active phase showed advance evidence of their problems in the form
of a prolonged latent phase. It was therefore decided that a guide to
the management of the latent rhase should be incorporated into the

final regime,
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A__STUDY OF FOUR AILTERNATIVE REGIMES

During my travels in South Africa in 1973 I visited Dr., Aldeth
lasbrey at McCord Zulu Hospital in Durban: Dre Lasbrey is the
Obstetrician caring for & large number of normal and referred African
patients at that hospital, She had been using our Alert and Action
Lines on the cervicograph in the management of her primigravid patients
and hed met the types of problems mentioned above. She made & number
of modifications to the application of the Alert and Action Lines and
I in twrn adaptel these modifications, with minor changes of my own,
to formulats what is described beldw as Regime 3. |

With the background information end experience obtained from my
visits to other hospitals, I conducted a study comparing four possible
regimes in the menagement of primigravidae in the four institutions
described above. A series of consecutive, completed labour graphs was
obtained from each of the four institutions and the comparison was
carried out by applying each of the four possible regimes to every graph
in retrospect and enalysing their predictive value.

The information sought in this analysis was:-
(1) The number of patients whose cervicographic progress orossed the
Action Line of each regime being studied. This would indicate the
emount of active intervention that would be required for each regime.
\2) The number of cases of major cephalo-pelvic disproportion picked
up or missed by the application of each regime. Major dispropartion
was recorded in those patients warranting Caesarean section or symphysi-

otomy after the use of the active regime of management.
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The four regimes studied were:-

Regime 1, The regime described at the beginning of this Chapter

(see page 74).

Regimes 2 and These are based on the scheme described below.
Regimes 2 and 4 are minor veriations of Regime 3, which is described in
detail below. Regimes 2 and 4 aré défined following the description

of Regime 3.
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1gure 16, The application of the Alert and Action Lines
according to Regime 3.
Regime 3. The graph (Figure 16) is divided into a partion for the latent
phase and a partion for the active phase. Our definition of the time of
transition from latent to active phase is a necessary over-simplification

of the truth and is stated as the time when the cervix has reached 3 cm
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dilatations In Dr. lasbrey's experience, primigravidae admitted to

her Unit in the latent phase of labour and who then spent longer than
eight hours in the latent phase, proved to develop a greater incidence
of problems later in labour than those whose latent phase in hospital
lasted less than eight hours. We then did a prospective study of
patients arriving at Harari HoBpital in the latent phase and, although
the series was not large enough for statisticel ahalysis, we gained
e similar impression that intervention should take place if the latent
phase in hospital lasted more than eight hours. This study is
reported in Appendix A at the end of this chapter, fully recognising
that & more detailed study of a larger series of patients in the latent
phase is indicated. In the meantime, the guide line dividing the
latent and active phases on the graph is drawn at the eight-hour mark,
regarding a latent phase in hospital of longer than eight hours as being
prolonged and warranting intervention.

The Alert Line epplies to the active phase portion of labour and
is drawn at 1 cm per hour from the 3 cm mark at eight hours. The

Action Line is drawn parallel and two hours to the right,

The following points are to be used as guides in deciding when
interveation is indicated in the latent and active phases:

\1) If the patient is admitted in the latent phase of labour, the

dilatation and effacement of the cervix is recorded at the extreme left-
hand side of the graph and this point regarded as zero time. The
labour is reviewed four hours later. If regular contractions have
continued unabated but there is no progress in cervical dilatation,

then the queation arises as to whether this is the irue latent phase or
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nmerely false labour. Pethedine 100 mg can then be given and the labour
again reviewed at the eight-hour mark. If contractions have ceased,

then this can be regarded as evidence of false labour and true, established
labour can be awaited,

If contractions have continued but at the end of the eight hours
progress has not reached the active phase, i.é. 3 cm dilatation, then
this must be diagnosed as a prolonged latent phase. This patient should
be in hospital and referred to a doctor. As long as there is no contra-
indication (e.gi major dephalb-pelvic disproportion) the membranes
should then be ruptured and an oxytooin infusion commenceds Fuxther
rrogress should parallel the Alert Line once the active phase has been
reacheds If not, either the dose of oxytocin is inadequate, and this
can be assessed by the contraction recordings, or there is an abnormality,
which needs to be sought.

(2) 1f the patient is admitted in the latent phase of labour and four

hours later is found, on vaginal examination, to be in the active phase
(ises 3 om or more dilated) then the cervical dilatation recording is

transferred by a curved arrow to the appropriate point on the Alert Line
in the aotive phase portion of the graph., A1l subsequent recordings
continue from that point.

(3) If ¢ patient is seen in the latent phase of labour with either

ol rupture of the membranes or a high risk factor, e.g. intra-

uterine growth retardation cr toxaemia of pregnancy, then the patient
should be referred to a doctor for immediate stimulation of labour.

(4) 1f, on sdmission, the patient is found to be in the active phase of
labour, the dilatation of the cervix is marked with an "X" at the point

on the Alert Line representing the dilatation in centimetres. That
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point on the Alert line is now regarded as gero time for the patient's
recardings. Subsequent vaginal examinations will be performed at
intervals of not greater than four hours.

(5) If progress crosses the Alert Ling fhen the patient should be
transferred to the intensive care unit of the labour werd in the hospital,
Subsequent vaginal examinations should be dorle at a maximum of two-
hourly intervals.

(6) 1f progress crosses the Action Line then active management is

carried out as desoribed before,

legime 2.

This regime is the seme as Regimé 3, except that the Alert Line
of Regime 3 is also used as the Action Line, and therefore all patients
whose cervicographic progress orosses the Alert Line have active

intervention in the form of oxytocic stimulation at that time.

Regime
This regime is the same as Regime 3, except that the Action Line

is four hours parallel and to the right of the Alert Line of Regime 3.

RESULTS

Table XII resords the results of the retrospective analysis carried
out on the graphic labour recoards of consecutive primigravidae
delivered in the four different institutions. Each of the four regimes
mentioned above were applied to every graph, end an assessment was made
of the number of patients that would require intervention for each regime
and also the number of cases of major cephalo-pelvic disproportion that

would be picked up or missed by the application of each regime., The
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most efficient regime would be the one that required the least
intervention for the greatest piock-up.

Table XIII gives a breakdown of the indications for Ceesarean

section in the 47 cases of mejor disproportion in the Harari series.
In an endeavour to ascertain why caesés of disproportion were missed
(i.e. were delivered to the left of the Action Line) by Regime 1, an
analysis 1s given in Table XIV of the cervical dilatation on admission
of the ten cases of disproportion that delivered to the left of the

Action Line in the Harari seriesi

Teble X1I. Results from retrospective analysis of primigravid labour

gaghs.

. T e
Hosp./Regine | Cases fiajar C-PD | ot Pigkig-up Lacisizd
Harari 484 (47 cases 9,7%

1 12,19 37 10
2 48,34 45 2
3 35,12 45 2

(4) 25,82 44 3
Silveira 209 |18 cases 8,&%

1 13,87 12 6
2 57,72 18 0]
3 49,76 17 1

(4) 25,35 17 1
Groote Schuur | 305 |18 cases 5,9%

*1 25 14 4

2 35 17 1

(3) 27 17 1

4 19 15 3
Blantyre 271 |27 cases 10%

1 25 20 T

2 55 27 0

3 43 26 1

(4) 34 25 2

*Regime 1 in Groote Schuur Hospital series uses the Alert Line
as the Action Line.

( ) Regimes bracketed are the best regime for the particvlar hospital.
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DISCUSSION
Based on the results in Table XII, the following recommendations

would be made for future practice in the different institutions studied.

(1) Berari Hospital and satellite clinics.
Of the 484 primigrevidae studied, 9,7% had major cephalo-pelvic

dispropoartion requiring Caesarean section or symphysiotomy. The most
efficient regime would appear to be Regime 4 where only three cases were
nissed out of the 47 cases of major disproportion. To obtain that
pick-up, it was necessary to stimulate labour in 25%% of the 484 cases.

Regime 4 was certainly mare efficient than Regime 1, and this is
evident in each of the hospitals studied.

Taeble XIV shows that eight out of the ten patients whose dis-
proportion was not picked up in Regime 1 in the Harari series were
admitted with a cervical dilatation of 7 am or greater. This would
seem to pinpoint the main weakmess of Regime 1, as these ceses had to
wait too long before being picked up by th'e Action Line. This wealkness
is rectified in Regime 4..

It is of interest to review the indications for Caesarean section
in the 47 cases of mejor disproportion recorded in Table XIII. Thirty
out of the 47 cases were sectioned for fetal distress either at the time
cervicographic progress reached the Action Line or during the period of
oxytocin stimulus after the Action Line was crossed. By the time
delivery took place, clinical evidence of cephalo-pelvic disproportion
was oonfirmed, but it was the fetal condition that precipitated the
decision to deliver the baby immediately. This underlines the importance

of careful and acourate assessments of the fetal condition throughout the
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labour, The fact that no baby was lost from labour problems in this
series shows that it is possible to get good results by standard clinicel
means. In particular, the careful assessment of the degree of moulding
and the level of the head at the moment of crossing the Action Line ard
at each subsequent examinetion is of the utmost importance in making

the carrect decision as to final method of delivery.

(2) Silveira Mission Hospital
In the 209 cases studied, there was an 8,65 incidence of major

disproportion. Again, Regime 4 would seem to be the most efficient and,
in fact, at the time of writing, they have changed to Regime 4 and are
finding it efficient and easy to follow. The practice in Silveira
Hospital is typical of other rural hospitals in Central Africa, and we
would therefore recommend the use of Regime 4 for all such hospitals and
clinics, The nursing sisters in Silveira Hospital have demonstrated in
recent months that they are perfectly capable of managing their primi-
gravidae throughout lebour and have needed to call the doctor only when
a Caesarean section was necessary. They are doing all the assesaments
and recordings and are also handling the menagement of those patients

whose nervicographic progress has crossed the Action Line.

(3) Gruote Schuur Hospital, Cape Town.
The type of patient seen in this hospital is very different to that

gseer in the other three hoepitals., They are all Cape Coloureds whase
pelvic size and shape are more favourable than those seen in the African
populatiorn. This is reflected in the lower percentage of cases of major
disproportion and also in the lower incidence of cases of slow cervioal

dilatation, In this series it would seem that Regime 3 is the most
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efficieht, where the screening of 27% of cases far oxytocin augmentation

missed only one of the 18 cases of majér dispropartions There would

certainly not seem to be any merit in giving dxytocic augmentation any
earlier than at a two~hour Action Line, and delay till the four-hour

Action Line of Regime 4 does mean that a few more cases of disproportion

would be missed, Because of the lower incidence of major disproportion

in the Groote Schuur series, there are no more cases crossing the line
in Regime 3 than there are crosasing the line in Regime 4 in the other
hospitals, I therefore recommend that at Groote Schuur Hospital they

can afford the "luxury" of using Regime 3.

It ocould therefore follow that in other institutions where dis-
proportion is no more common than that seen at Groote Schuur Hospital
Regime 3 would be the ideal regime of management.

After conducting this review at Groote Schuur Hospital I met with
the midwives and doctors who were working in that Obstetric Unit and
obtained from them the following recommendations:-

(a) The graphic records as described should be used for all patients
in the first stage of labour.

(v) A graph with fixed Alert and Action Lines should be incorporated
in each patient's record book.

(c) Spaxs labour graphs without Alert and Action Lines should be
availeble for patients having inductions and for those not yet in
true labour,. Once true labour had commenced, the record should
be transferred to the graph with the fixed lines,

(d) There should be space provided in the patient's record buok for the
doctor's full assessment of the patient on admission. This should

eppear immediately prior to the labour graph.
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(e) Likewise, space should be provided immediately following the labour
graph for four-howrly (or more frequent) dssessments by the doctor
of the state of the labour: This would include an eveluation of
fetal condition, maternal condition and lebour progress. It
would not be a repetition of any of the recordings on the graph.

It would conclude with e statement of the plans for further
management at the time of each &assessment.

(£) Augmentation of labour pridr to the Action Line would be regarded
as unnecessary and introducing a needless hazard.

(g) These graphs should be used by the midwives in the district clinics,
and indications for transfer to hospital would be based on the
instructions given in Regime 3 esrlier in this chaptexr.

(h) Separate instructions for the management of the multigravidas were

discussed, but are not relevant to this thesis.

(4) Queen Elizsbeth Hospital, Blantyre, Melawi,
Review of the figures from this hospital would suggest that, in the

presence of a high incidence of cephalo-pelvic disproportion, Regime 4
is the most satisfactory. Even then, it would be necessary to screen
and augment labowr in 34% of the primigravid patients. Moving the
Action Line two hours to the left, as in Regime 3, would mean augmenting
labour in 43% of cases, which becomes unmenageesble in a busy, under-
staffed labour ward. To reduce the augmentation rate to 25% as in
Regime 1 would be inefficient, as seven out of 27 cases of major dis-
proportion were missed on that regimes Certainly the high prevalence
of cephalo-pelvic disproportion in this community produces a very heavy
work load for the staff in the hospital, and no regime of management

can really lighten the load while mainteining good maternsl and perinatal

results,
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It has become very apparent, while visit:l.né so many clinics and
hospitals in Southern and Central Africa, thet a regime of management
of this nature needs to be very thoroughly taught if it is to be
acoepted in practice. I have therefore prepared a tape/slide lecture
with a complete set of notes, detailihg the use of the composite graph
end also describing the use of the Alert and Aotion Lines in the detection
and management of disproportidons These teiching aids are available to
institutions wishing to use the regime and are submitted with this thesis.
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APPENDIX  TO CHAPTER 6

STUDY OF PATIENTS ADMITTED IN THE LATENT PHASE OF THE FIRST
STAGE__OF _ LABOUR

The question has been raised by midwives working in our peripheral
clinics as to whether the duration of the latent phase of labour should
be taken into consideration in determining criteria for transfer to
the Central Hospital. 1In the series studied by Friedman and Sachtleben(w)
the following information was obtained on the latent phase.

The upper 95 percentile limit of latent phase duration in the
primigravida was found to be 20,6 hours and this was regarded as
abnormal. Of those permitted to labour beyond the 20-hour merk,

43,9% developed further dysfunctional labour patterns, and of these,
10, 6% required Caesarean section, mainly for cephalo-pelvic disproportion.
However, in the 56,1% of the prolorged latent phase group who weht on

to have a normal labour pattern, none required Caesarean section. It
was not possible, during the latent phase, to determine which patients
would go on to develop a dysfunctional labour pattern.

In Friedman's series, various modalities of treatment had been
used. Excluding those who were given no treatment at all end those
who had “aesarean sections, the rate of treatment effeotiveness was
65,3%. Effectiveness, in the form of change from latent to active
phase, was accepted as a result of the treatment if this occurred
within three hours of giving the treatment. Comparable corrected data
for the several treatment groups were:- 34,1% for amniotomy, 45,0% for
sparteine sulphate, 60,7% for sedation, and 88,5% for oxytocin infusion.

Response was most prompt with oxytocin and so delayed with amniotomy
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that it was felt that rupture of the membranes contributed little or
nothing to the treatment of the abnarmai latent phase.

In endeavouring to assess problems of latent phase duration in
our own hospital we were faced with the particuler difficulties of
determining the time of onsat of labour, Wa therefore decided to
study the duration of the latent phase from time of admission to
hospital rather than from onset of labour. The study comprises
60 consecutive primigravidae admitted in the latent phase and who
were regarded as being at term. The study is too small to be of
statistical ~‘alue and is merely being used as a guide to the
manegement of the latent phase, pending a study of a much larger
series,

For this study, instructions were given that labour should not
be stimulated until 24 hours had elapsed, or some obstetric indication
had occurred, such as fetal distress. Table XV shows the features
that were studied and records these features for each of five
cumulative groups according to time spent in the latent phase in

hoapital.

COMMENTS

It is to be emphasised that this series of latent phase cases is
too small to analyse statistically. However, comments can be made
on the trends seen and the information is used to guide management
until a larger study is completed.

It will be seen that the mean rate of cervical dilatation in the
active phase of labour.becomés slower as more cases of prolonged

latent phase are seen. The condition of the neonate is not affected
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by the duration of the latent phase in this series, but maternal
problems in labour end the puerperium appear to be accentuated.

These problems are seen partioularly in the group of patients
whose latent phase is prolonged beyond eight hours. Thus there is
an increasing number of patients requiring oxytocic augmentation of
dysfunctional labour in the active phase and also an increasing
instrumental delivery and Caesarean section rate. The number of
patients showing a temperature ribe increases markedly after the
eight-hour mark and consequently there i# a greater incidence of
puerperal sepsis and severe post-operative infection in this
group.

We would therefore recommend that, until further studies are
completed, patients whose latent phase of labour in hospital or
clinic lasts longer than eight hours should have augmentation of
their labour at that point in time in an endeavour to avoid the
maternal problems recorded above. This guide has been built into
our present regime of management.

It should be pointed out that where there is evidence of
prolonged rupture of membranes or of chronic or acute fetal distress,
active management should be commenced as soon as any of these features

are recognised,
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Table XV. Maternal and neonatal features recorded in relation to the
duration of the latent phase of labour from admission to

!}OSEibalo
Group A B C D E
Number of cases 25 33 42 50 €0

lLatent phase duration hrs. | 0- 6|0~ 8]0~ 12]0 - 181} AL1

Later oxytocin use for
dysfunctional labour % 32,0 | 30,3 38,1 38,0 | 41,7

Rete cof cervical dilatation

in the active phase cm/hr. 1,46 1,32 1,22 1,08 1,04
Instrumental delivery % 20,0 | 27,3 28,6 { 30,0 | 30,0
Caesarean section % | 12,0 | 12,1" | 19,0 | 18,0 | 21,7
Temperature increase *

in labour % 0 3,0 | 11,9 { 16,0 | 18,3
Ketosis % 52,0 | 45,5 38,1 40,0 38,3
Mean birth weight g | 3062 |3 131 |3 115 |3 102 |3 115

1 minute 8,0 8,2 8,1 8,3 8,2

Apger ) 5 minutes 94 995 9,5 9,6 945

< % | 24,0 | 24,2 | 23,8 | 22,0 | 23,3

Paediatric complications % 24,0 | 21,2 | 23,8 24,0 | 23,3

Perinatal deaths % 4,0 3,0 4,8 4,0 3,3

Puerperal sepsis % 0 0 2,38 6,0 8,3
Cases of severe post *

operative sepsis 0 0 1 2 5

* Marked inorease from this point.
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CHAPTER 7
PLANS FOR FUTURE STUDLES

The ocompletion of the work outlined in this thesis has provoked
an enquiring interest in a number of its facets that warrant further
studies in greater depth. I would like to outline six aspects in
particular, each of which is receiving attention at present in my
Department, The study on fetal condifion has already been completed
by Research Fellow, Dr, K.S. Stewart, and is being submitted to the

niversity of Biinburgh in the form of an M.D. thesis.

(1) The latent Phase

As mentioned in Appendix A to Chapter 6, there is need far a
larger study of patients admitted in the latent phase of 1abogr, in
‘order to determire whether the present method of managing this phase

is satisfaotory, or whether changes are needed.

(2) Fetal Condition

Consideration of the indications for Caesarean section in patients
having a trial of labour for suspected ceophalo-pelvic dispropartion,
shows that in the majority of cases the final decision is based on
‘fetel candition. It ie importent, therefare, to ensure that the
beby is born in optimum oondition, There are a number of factors
that influence fetal cordition during such a labour, such as antepartum
placental insufficiency, the effect of natural or augmented contractions
on the placentel circulation, the effect of increasing head compression,
and the method of final delivery. We invited Dre K.S. Stewart to

came to the Department for 15 months as a full-time Research Fellow
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for the bemefit vf the average oliniocian, oorrelated these criteria
with parallel features that could be determined by careful clinical
observation and measurement.

The next step in the analysis of fetal ocondition in trial of
labour has just oommenced in owr Department. It is very evident
from our past experiense that the fetal heart rate pattern and fetal
pH do not provide one with the total picture of fetal well-being,
We are also very concerned about the fetal brain during a trial of
labour. Though the fetal heart rate pattern and the fetal pH give
some refleotiun of cerebral condition, and the degree of cranial
moulding in relation to rate of head descent is of great importance,
we would still wish to find more direct evidence of cerebral
condition. Dr. Patrioia Wilson is at present carrying out a study
of fetal electroencephalographic changes in trial of lsbour. She
has already been successful in manufacturing suction electrodes
containing pins for EEG as well as FCG in the same electrode. Now
that the methodology is ea{:ablished she plans to oarry out a study
similar to thet of Dr, Stewart, with the addition of the electro-

encephalographio evidence.

(3) Final Delivery Method
This thesis has been restricted to a study of the first stage of

labour, and in partioular to its active phase. However, it is very
evident that excellent management in the first stage can be nullified
by an incorrectly managed second stage of labour., We are at present
studying the fetal and maternal faotors in the second stage of labour
in those patients whose cervicographic progress hes crossed the Action

Line, and are also working on & more efficient recarding system that
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will help midwives to redognise the problem patient in the second stage
of labour.

We have established criteria for selecting the correct method of
final delivery( 32), but do need to carry out further deteiled prospective

studies to assess the safety of these criteria.

. i ,
(4) Induction df labour in the pregence Bf suspected cephplo-pelvic
disproportion,

In parts of the world such as our own where cephalo-pelvic disproportion

is very prevalent, the question of induction of labour poses perticular
problems, Because of the backgrourd fear of disproportion we find
ourselves adopting an ultra-conservative attitude to induction and not
infrequently find ourselves avoiding necessary inductions or meeting with
problems of at least borderline disproportion in some induced labours. It
is true that in the majority of cases where an induction of labour is
indicated the fetus is smaller than normal, but still the small pelvis
often poses a problem.

We are therefore conducting a study to determine the criteria that
will ensure the safe conduct of induction of labour in a practice where

disproportion is mrevalent.

(5) The Multigravid Patient
This thesis has been limited to the study of disproportion in the

primigravid patient. While carrying out this work it has become apparent
that the detection of disproportion in the multigravida can be even more
difficult, Our observations thus far have pointed to the following

features, but more detailed study is necessary:
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(a) Slow progress in the rate of cervical dilatation in the active phase
of labour must be regerded seriously. It often indicates the
presence of disproportion. The use of a "trial of oxytocin" can
be conducted safely in the primigravida, but in the multigravida
the uterine response might be difficult to control and is far more
hazardous. We therefore recommend that oxytocin should be used
only for the augmentation of inefficient uterine action in the
multigravide if the head is already deep in the pelvis and there is
absolutely no evidence of any disproportion. Oxytooin should
certeinly not be used to find out whether disproportion is or is
not present in the multigravida. If in any doubt in such a case,
Caesareen section is indicated.

(b) Not infrequently, in the multigravida, the rate of cervical dilatation

can be rapid, in spite of the presence of major cephalo=-pelvic

disproportion. This is seldom seen in the primigravida. Furthexrmore,

such uterine action can, even without oxytocic augmentation, go on to

uterine rupture. This end catastrophe is virtually never seen in the

primigravida. This means that an Alert Line, wherever placed, will
not alweys help in picking up major disproportion in the multigravida.
At present we recommend that labour in the multigravida should be
plotted on the cervicograph and that our present Alert Line should be

used to pick up the patient with slow progress, but that midwives and

doctors should always be on the lookout for disproportion in those whose

cervicographic progress is satisfactory. This will be detected in the

first stage of labour by a failure of normal head descent with increased

moulding, and in the second stage by failure of progressive head descent

over a period of 15 to 20 minutes.
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