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ABSTRACT

Background

The decision-to-incision interval (DTII) at Chris Hani Baragwanath Academic Hospital
(CHBAH) was unknown, the main objective of this study was to evaluate the DTII for
emergency caesarean sections (EMCS) at CHBAH, a tertiary hospital in Soweto,
Johannesburg.

The caesarean section (CS) rate at CHBAH has steadily increased over the past few

years; however the infrastructure and staffing at CHBAH has remained the same.
Methods

This was a cross sectional retrospective study of women who had a CS at CHBAH
from the 15t of May 2016 to the 315t of May 2016. The hospital files were retrieved for

the data collection.
Results

A total of 464 files were used. The median age of the women was 28 years and the
median parity was two. The median DTII was 354.5 minutes (IQR: 190-595.75;
range: 30-10570). Suspected uterine rupture achieved the shortest median decision-
to-anaesthetic interval (DTAI) of 50 minutes (IQR: 920-145; range: 20-145) and foetal
compromise had the longest median DTAI of 545 minutes (IQR: 232.5-808; range:
180-1355.The median DTAI was 350 minutes (IQR: 175-627; range: 20-10545). The
top three Robson Ten Group Classification System (RTGCS) were groups 5, 10 and
1 which contributed 62.5% to the CS rate. The majority of the indications for elective
caesarean section (ELCS) were previous CS (85.1%). The most frequent indications
for EMCS were FD (58.1%). An adverse maternal morbidity occurred in 23 (5%)
women, with PPH and the need for blood transfusion being the predominating factor.
One hundred and twenty four (25.5%) neonates required admission. The main

admission reason was respiratory distress.



Conclusion

The DTII was 4.7 times the 75 minute recommended NICE Guidelines for a category
2 CS and six times longer than the proposed 60 minutes stipulated in the Guidelines

for Maternity Care in South Africa.
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CHAPTER ONE - INTRODUCTION

1.1 General introduction

Worldwide there has been a trend in escalating caesarean section (CS) rates. The
reasons for this increase appears to encompass an intricate mesh of issues relating
to the women, healthcare systems, healthcare providers, patient information and
social trends [1]. In an attempt to define an ideal CS rate, a systematic review of
ecological studies found that there was a reduction maternal, neonatal and infant
mortality for CS rates ranging from nine to 16 percent. Increased mortality seen with
CS rates below this level was attributed to poor socio-economic progress. No change
in mortality was found with CS rates above this level [2]. CS are coupled with
complications however the inability to provide a necessary CS is also associated with
increased morbidity and mortality. Therefore, the World Health Organization (WHO)
advises that appropriately indicated CS be performed timeously and safely. Since CS
rates vary among populations, the WHO has promoted the global use of the
Robson’s Ten Group Classification System (RTGCS) to encourage standardized data
collection in order to evaluate and compare CS rates within and among obstetric

units [1].

Once an emergency caesarean section (EMCS) is indicated it should be done as
soon as possible. Delays in performing a medically indicated CS may lead to an
increase in the perinatal and maternal morbidity and mortality. The ideal decision-to-
incision interval (DTII) for EMCS is 30 minutes according to the Royal College of
Obstetricians and Gynaecologists (RCOG) and American College of Obstetricians
and Gynaecologists (ACOG) however this has been demonstrated to be difficult to
achieve [3]. The National Institute for Health and Care Excellence (NICE) guidelines
recommends a that an EMCS be performed within 75 minutes [4]. Various factors
have been identified in the literature which contributes to a prolonged DTII such as
poor communication; patient preparation and transfer; availability of operating

theatres and staff; and administration of anaesthesia [5-9].



The total number of deliveries, absolute numbers of CS and the CS rate at Chris
Hani Baragwanath Academic Hospital (CHBAH) has steadily increased over the past
few years; however the infrastructure and staff at CHBAH has remained the same.

The changes in the number of deliveries and CS is shown in Figure 1.1 and Figure

1.2 below.
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Figure 1.2: The annual caesarean section rate at Chris Hani Baragwanath

Hospital.



Daily and weekly morbidity and mortality meetings at CHBAH have suggested that a
protracted DTII or decision-to-anaesthetic interval (DTAI) may contribute to the large

proportion of adverse perinatal and maternal outcomes.

The DTII or the DTAI at CHBAH are not known, this study therefore aims to evaluate
the DTII, the DTAI and the immediate neonatal and maternal complications for
deliveries by CS at CHBAH.

1.2 Literature review

A review of the literature will address the following:

e CS rates and indications

e Classifying CS urgency

e Perinatal adverse outcomes related to a delayed DTII
e Reviewing the optimal DTII

¢ |dentifying factors influencing the DTII

Caesarean section rates and indications

The number of deliveries CS as well as CS rates at CHBAH has steadily increased

from 1993 to 2011- correlating with global trends [1].

A systematic review determining the optimal rate of CS at population level supports
this contextual view by suggesting that CS rates should be adjusted according to

facility variations in population, resources and infrastructure [2].

The WHO Statement on Caesarean Section Rates recommends that facilities should
endeavour to offer CS where medically indicated instead of trying to reach a specific
CS rate since insufficient resources to allow a necessary CS could result in perinatal
and maternal morbidity or mortality [1].

A Multi-Country Study performed by Medecins sans Frontieres assessed the CS
rates and indications in sub-Saharan Africa, and found that 50% of CS indications

were obstructed labour and mal-presentation, followed by previous CS, foetal



distress (FD), uterine rupture, and antepartum haemorrhage (APH) [10]. A study
done at Rahima Moosa Mother and Child Hospital (RMMCH) a tertiary hospital in
Johannesburg found that the most common indication for an EMCS was an abnormal
cardiotocograph (CTG) [5]. At CHBAH the main indications are FD, previous CS and
dystocia [11]. Two-thirds of the indications for CS at CHBAH were evaluated to be

accurate [12].

CS rates in relation to CS necessity were previously compared using CS indications
but this comparison is troublesome as there are variations in CS indication
definitions. The RTGCS, which uses obstetric characteristics to categorize CS,
provides a platform for the interpretation of CS rates allowing uniform comparisons
between countries, regions and institutions [13]. The WHO has recommended the
global use of the RTGCS [1].

CS can be associated with immediate and late perinatal and maternal adverse
outcomes and globally there is drive towards reducing the CS rates, however failure
to perform a timeous medically indicated CS may also be detrimental. There is
currently no South African (SA) guideline on an ideal CS rate. CHBAH should strive
to provide a reasonable CS DTIl and ensure that these CS are medically indicated

and safe.

Classifying caesarean section urgency

CS priority was typically classified in two main groups namely elective and
emergency CS. However this classification made it difficult to triage emergency CS
as some EMCS indications were more urgent than others. This classification also

restricted the evaluation and utilization of data collection [14].

A study conducted in six hospitals developed and evaluated an improved
classification for CS urgency by comparing five different classifications. Four of the
five classifications performed poorly. The first classification which utilized visual
analogue scales was too vague. The second classification which utilized the
anaesthetist judgement of whether or not there was sufficient time to perform the
spinal anaesthesia relied on anaesthetic skill and this classification could only be

used by the anaesthetist. The third classification which utilized the doctor’s opinion of



the maximum time to delivery was problematic as this time was undefined and
differed with the seriousness of the disorder and the foetal reserve. The fourth

classification of a five point rating scale lacked exactness [14].

The classification based on clinical definitions performed the best and was
straightforward, relevant and consistent. The classification could be used by all
disciplines involved in maternal care. The following CS urgency classification was

recommended based on the findings of the study:

e Grade 1 Emergency: Immediate threat to life of woman or foetus

e Grade 2 Urgent: Maternal of foetal compromise which is not immediately
life-threatening

e Grade 3 Scheduled: Needing early delivery but no maternal or foetal
compromise

e Grade 4 Elective: At a time to suit the woman and the maternity team [14]

The RCOG encourages the global use of the above classification. The RCOG also
highlights that the level of risk within each of the four defined categories can vary
and therefore a colour scale was added to emphasize this scale of risk. The RCOG
hopes that the use of the classification would simplify data collection, assist with the
audit of obstetric and anaesthetic methods, complications and outcomes and reduce

communication issues between medical units [15].
The CS at CHBAH are classified into emergency and elective CS. The emergency

CS at CHBAH are triaged by the obstetric team according to the doctors’ assessment

of foetal and/or maternal risk.

Perinatal adverse outcomes related to a prolonged decision-to-incision interval (DTII)

Worldwide the critical neonatal period accounts for 44% of child deaths under the
age of 5 years with more than 80% of neonatal deaths caused by the following
preventable and treatable conditions: prematurity, intra-partum-related neonatal

deaths (birth asphyxia) and neonatal infection [16].



The perinatal mortality rate (PNMR) is an indication of the standard of antenatal,
intrapartum and neonatal care. The PNMR in SA is 33.4/1000 (all deliveries: 500g+)
according Saving Babies Report (2012-2013) [17]. The PNMR at CHBAH was
28.60/1000 (all deliveries: 500g+) in 2016. This is much higher than developed
countries such as the United Kingdom (UK) where the PNMR is 5.12/1000 for all
deliveries at a gestational age (GA) of 24 weeks or more in 2016 [18]. The PNMR for
a birthweight (BW) of 1000g+ in SA is 24.8/1000 and 15.6/1000 at CHBAH which is
nearly three times greater than the PNMR in the United States of America (USA) for
GA for 28 weeks (6.0/1000 in 2016) [17, 19].

Saving Babies Report (2012-2013) also found that the top three obstetric causes for
perinatal mortality was unexplained stillbirths, intrapartum asphyxia and spontaneous
preterm birth. [17] A 2018 review article of neonatal deaths and causes in SA
reported that the 2016 Perinatal Problem Identification Programme (PPIP) data found
intrapartum-related events (mainly intra-uterine hypoxia) were the leading cause of

neonatal deaths for babies with a weight of 21000g [20].

The optimal DTII

The ACOG and RCOG have supported the view that an EMCS delivery be achieved
within 30 minutes. A systematic review and meta-analysis of 22 936 women
concluded that this ideal interval was not achieved in most cases however there was
also no concrete proof to indicate that the neonatal morbidity was poorer if DTII
exceeded 30 minutes [3]. Dr J Pielochowska’s study at RMMCH affirmed these
findings as only 0.4% of the cases achieved the 30min target [5].

Although the 30 minute cut off appears to be unattainable it is important for
obstetricians to appreciate that foetal metabolic acidosis progresses with time,
especially when the cause is irreversible. Leung et al highlighted the fact that
metabolic acidosis worsens over time by finding a deterioration in cord arterial pH
with increasing bradycardia-to-delivery interval [21]. A retrospective observational
case series of 19 women found that the long-term neonatal neurological outcome
was better when the caesarean section delivery was performed within 25 minutes in

sustained intra-partum foetal bradycardia [22]. Thomas et al helped define an upper



limit of the DTII in their national cross sectional survey which found poorer maternal
and neonatal outcome with DTIl exceeding 75 minutes [23]. A SA study of 916
women used hypoxic ischaemic encephalopathy (HIE), birth asphyxia and intensive
care unit (ICU) admission as indicators of neonatal morbidity. A delayed DTII (greater

than 60min, 90min and 120 min) did not significantly affect the neonatal morbidity [5].

The latest NICE Guidelines advises that the decision to delivery interval (DDI) be as
short as possible for an unplanned caesarean section and Grade 2 caesarean
sections be performed within 75 minutes in most cases [4].

According to the latest Guidelines for maternity care in South Africa the DTII in all
hospitals should be within one hour [24]. The mean DDI at RMMCH in 2010 was 147
minutes (SD+103min) [5].

Factors influencing the DTII

Once the decision to perform an emergency caesarean section has been made many

factors come into play in order to achieve a quick delivery. These include:

a.) Preparation of the patient ( midwife)

b.) Transport of the patient to theatre (porters)

c.) Preparation of theatre (cleaners)

d.) Preparation of surgical equipment ( scrub sister)

e.) Administration of anaesthesia (anaesthetic nurse and anaesthetist)

f.) Availability of theatres

The above factors all rely on adequate infrastructure, consumables and staff. As well

as appropriate communication and team work.

An ongoing quality development program, carried out at a level 3 hospital in the USA

with an average of 5500 deliveries per annum, aimed to identify and correct systemic

and individual barriers which prolonged their institution’s DTIIl. The following

implemented changes resulted in more than 90% of their cases achieving a DTII of

less than 30 minutes and 100% within 40 minutes:

= A second operating theatre, with nursing staff and anaesthetist for emergency
caesarean sections

» Improvement and execution of a new system that smoothed communication and

outlined all team members duties.



= The use of the nurse and physician to move the patient to the operating theatre

» Preparation of patient e.g. intravenous lines and Foley’s catheter insertion was
done in the operating room

= A green code was initiated to prioritize category 1 CS (cord prolapse, uterine
rupture, acute APH etc). This code allowed for patients to be transferred to the
operating theatre without the required preoperative preparation such as a signed
consent, intravenous line and urinary catheter

= Monthly feedback to nurses , anaesthetists and doctors of their progress [6]

Communication

An EMCS involves many professionals which depend on clear communication to
execute efficient team work. Lucas et al classified the degree of caesarean section
urgency [14], however Dupuis et al showed that the use of a colour code which
correlated with Lucas’s classification improved communication amongst the perinatal
team. This resulted in prompt top-up of epidural anaesthesia, bladder evacuation,

and patient transport therefore shortening the DTII [7].

Adequate staff

Labour is a dynamic and unpredictable process and hence requires close monitoring
and observation. A prospective audit conducted in a tertiary hospital in the UK
assessed the relationship between the DDI, the time of day, the number of labouring
women and the number of midwives. During the 12-month study period there were
755 EMCS and the hospital had two 24 hour operating theatres available. The study
found that the transfer time for Grade 1 and Grade 2 caesarean sections increased
significantly when the ratio of midwives to women in active labour was less than 1:1.

Subsequently prolonging the DDI [8].
Time of day
A retrospective clinical study of 207 EMCS from 66 hospitals in Germany found that

the time of day had a significant influence on the decision-to-delivery interval, with

slowest interval noted between 1:00am and 07:00am [9].



Infrastructure

According to Pielochowska the most common reason for delay was other emergency

operations taking place in the available theatre [5].

The research available represents first world smaller hospitals. CHBAH is a large
third world teaching hospital. The number of CS and CS rates has steadily increased.
The DTII at CHBAH is not known. The immediate neonatal and maternal morbidity is

also not known.

The information obtained from this study will define the DTII at CHBAH and describe
the neonatal and maternal outcomes for emergency CS at CHBAH. This will provide

CHBAH with a reference point for internal, local and global comparisons.

1.3 Objectives

Main Objective

To evaluate the DTIl and the DTAI for emergency CS at CHBAH from the 15t May
2016 to the 315t May 2016.

Specific objectives

e To describe the demographics of women who had a CS

e To classify the CS according to the Robson Ten Group Classification System

e To describe the indications for CS

e To determine the DTAI for the different CS indications

e To describe the adverse neonatal and maternal outcomes within 48 hours of the

CS delivery



CHAPTER TWO — METHODS AND MATERIALS

2.1 Study Design

This was a cross sectional retrospective study

2.2 Study Setting

Soweto’s official population according to Census 2011 is 1, 271 628. The population
grew 32.5% when compared with data from Census 2001. CHBAH is a tertiary

hospital in Soweto

CHBAH is the third largest hospital in the world and the largest hospital in the
southern hemisphere with an average of 23 000 deliveries and over 8 000 caesarean
sections performed annually. It is the main referral hospital for 6 public hospitals
(Bheki Mlangeni, Sebonkeng, Thelle Mogoerane, Potchefstroom and Klerksdorp
Hospital) and 7 midwife obstetric unit (MOU) (Zola, Chiawelo, Mofolo, Lenasia South,
Lillian Ngoyi, Stretford and lterileng clinic)

The hospital is an accredited teaching hospital. The obstetrics and gynaecology
department trains nurses, interns, registrars for the fellowship in obstetrics and

gynaecology and fellows for the sub-speciality of maternal and foetal medicine.

The number of deliveries at CHBAH has increased by 28% in the last 21 years and
the number of CS per year increased by 34% since 2003. Despite the progressive
increase in CS, the infrastructure at CHBAH has remained the same. The two
obstetrics theatres run for 24 hours since 2009. The elective caesarean sections
(ELCS) are done anytime over a 24hr period as well as in the gynaecology
emergency theatre. Approximately 13 ELCS per week are done at a nearby district

hospital.

10



2.3 Study Population

The study population consists of women who had a CS delivery at CHBAH from the
1t of May 2016 to the 315t of May 2016. The CS at CHBAH are classified into
emergency and elective CS. The emergency CS at CHBAH are triaged by the

obstetric team according to the doctors’ assessment of foetal and/or maternal risk

2.4 Sample size

This is a descriptive study; a sample size was not calculated. The sampling method

was a convenient sample.

2.5 Data collection

The theatre register was used to find the names and hospital numbers of all the CS
performed in May 2016. The hospital files were retrieved and information obtained
from them was entered onto a data capture sheet. The data from the data capture
sheet was captured on Research Electronic Data Capture (REDCap) and was
exported to Stata 14.2 (StataCorp, 4905 Lakeway Drive, College Station, Texas
77845 USA) for analysis.

11



2.6 Explanatory and outcome variables

The tables below summarise the variables that were collected.

Table 2.1: A description of the variables

Demographics

Age (years), Maternal weight (kg), Maternal height (cm)

Mid upper arm circumference (MUAC) (cm)

Antenatal investigations

Rhesus (Rh) antibody / Rapid plasma reagin (RPR) / human

immunodeficiency virus (HIV) status

Gestational age (GA)

The GA at CS and the method used to determine the GA
was taken in the following order of accuracy: Early
ultrasound (EUS); late ultrasound (LUS); last normal
menstrual period (LNMP); first fundal height (FFH)

measurement.

The CS urgency

An EMCS required imminent delivery, an ELCS was a

planned CS.

Indication for the CS

The indication recorded in the file

Date and time of the

decision to perform the CS

The date and time the decision was made for the CS

Date and time of the CS

The time the anaesthetic was started - at CHBAH this is
recorded as the first blood pressure of the patient are taken.
The time the surgery commenced is the time recorded in the

surgeons operative notes.

Characteristics of the

procedure

The type of anaesthetic given, the condition of the liquor, the
estimated blood loss (EBL) and the intra-operative

complications.

Foetal outcomes

Birth weight, Apgar scores, neonatal admission and reason

for neonatal admission.

Delivery outcome

The delivery outcome was recorded as either a live birth or
macerated stillbirth (MSB) or fresh stillbirth (FSB)

Neonatal admission and

reason for admission

Need for admission and level of care needed

Location of neonatal

admission

The neonatal admission location was documented as either
transitional intensive care unit (TICU), neonatal intensive
care unit (NICU) or ward 66.

12




Maternal outcomes Only outcomes recorded in the first 48 hours of delivery were

recorded

Table 2.2: A description of the outcome variables

The Robson Ten Group The explanatory variables of the obstetric information at the
Classification System time of CS was used to determine the RTGCS group.
(RTGCS)

Decision-to-incision The calculated time interval calculated between the decision
interval (DTII) (minutes) date and time and the incision date and time in minutes
Decision-to-anaesthetic The calculated time interval between the decision date and
interval (DTAI) (minutes) time and the anaesthetic date and time in minutes
Anaesthetic-to-incision The calculated time between the anaesthetic time and the
interval (ATII) (minutes) incision time in minutes.

2.7 Data analysis

The data from the data sheet was entered into REDCap then exported to Stata®
version 14.2 (StataCorp, 4905 Lakeway Drive, College Station, Texas 77845 USA).
Categorical variables were described using frequencies and percentages and
continuous variables were described using medians with interquartile ranges (IQR)
and means with standard deviations (SD). The DTIl was calculated from the decision
and incision date and time; and the DTAI was calculated from the decision and the
anaesthetic date and time. The DTAI were calculated for each indication and
depicted using box and whisker plots. A Wilcoxon sign-rank test was used to find the
difference between the DTAI and the DTII. There were 20 outliers in the analysis of

the DTAI. These were removed after looking at the original data.

2.8 Ethics

No consent is required as retrospective data will be used. Ethical permission to
conduct the study was obtained from the HREC (M161153). Permission was also
obtained from the CEO at CHBAH.

13




2.9 Funding

The cost for stationery was borne by the researcher.
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3.0 CHAPTER THREE - RESULTS

There were 636 women who were delivered in theatre from 15t May 2016 to the 31
May 2016. Nine (1.4%) were normal vaginal deliveries. There were three (0.5%)
incomplete files, five (0.8%) files were from previous deliveries and 155 (24.4%) files

were not found. Therefore a total of 464 (73.0%) women were included in the study.

3.1 Demographics

The demographics characteristics are summarised Table 3.1.

Table 3.1: A description of the demographics of the women

Variable Median (IQR; range)

Age (years) 28 (23-33; 13-46)

Weight (kg) 70 (61-85; 43.5-145.5)
Height (cm) 159 (154-162; 130-178)
Body mass index (BMI) (kg/cm?) 28.3 (24.9-33.8; 18.3-56.6)
Mid upper arm circumference (cm) 29 (26-32; 20-47)

3.2 Past pregnancy outcomes

The women had a median gravidity of two (IQR: 1-3; range: 1-8) and a median parity
of one (IQR: 0-2; range: 0-7) There were 301 (64.9%) multiparous women, of which
149 (49.5%) had a previous CS. The median number of previous CS was one (IQR:
1-2; range: 1-3). Seventy-eight (16.8%) women had had a miscarriage, 16 (3.4%)
women had had an ectopic pregnancy and 13 (2.8%) women had had a termination

of pregnancy.
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3.3 Antenatal investigations

The median haemoglobin (Hb) was11.6 g/dL (IQR: 10.5-12.5; range: 6.1-15.4). The
Rh status was positive in 441 (94.8%) women, negative in 9 (1.9%) women and
unknown in 14 (3%) women. One (0.2%) woman had a positive rapid plasma reagin
(RPR) test, 441(94.8) women had a negative RPR result and the RPR result was
unknown for 22 (4.7%) women. The HIV status was negative in 322 (69.2%) and
unknown in 5 (1.1%) of the women. There were 137 (29.5%) HIV positive women, of
which 117 (85.4%) were on antiretroviral therapy (ART), two (1.5%) women were not
on ART and it was unknown whether 18 (13.1%) women were or were not on ART.
The HIV positive women had a median cluster of differentiation 4 (CD4) count of
438.5 cells/uL (IQR: 250.5-568.5; range: 39-1037) and a median HIV viral load (VL)
of 61 copies/ml (IQR: 20-365; range: 0-292068).

3.4 Co-morbidities

There were 170 (36.6%) women with one or more co-morbidities. The numbers of
women affected by each of the listed co-morbidities are depicted in Figure 3.1. The
hypertensive disorders included 16 (12.0%) women with chronic hypertension (HTN),
38 (28.6%) women with gestational HTN, two (1.5%) women with unclassified HTN,
58 (43.6%) women with pre-eclampsia (PET), ten (7.5%) women with imminent
eclampsia (IE), six (4.5%) women with eclampsia and three (2.3%) women with
HELLP Syndrome. The endocrine disorders comprised of 11 (73.3%) women with
diabetes mellitus (DM) and four (26.7%) women with thyroid disorders. There were
four women with cardiac disease, of which three (75.0%) had cardiomyopathy and
one (25.0,%) woman had Wolff-Parkinson-White Syndrome. There were nine women
with a poor obstetric history (POH), of which four (44.4%) had antiphospholipid

syndrome (APLS) and five (55.6%) had cervical incompetence.
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Previous myomectomy 1(0.6%)

Deep vein thrombosis 1(0.6%)
Cardiac disorders 4(2.4%)
Psychiatric disorders 4 (2.4%)

Infections 5(2.9%)
Epilepsy 6 (3.5%)
Poor obstetric history 9 (5.3%)
Asthma 9 (5.3%)
Endocrine disorders 15 (8.8%)
Anaemia 15 (8.8%) 133

(78.2%)

Hypertensive disorders

0 20 40 60 80 100 120 140
Frequency n (%)

Figure 3.1: The frequency of co-morbidities for the women

3.5 Gestational age

The GA was recorded in 460 (99.1%) women; the median GA at the time of CS was
39 weeks (IQR: 37-40; range: 25-44). The frequency of the method used to calculate
the GA was as follows:

e Early ultrasound (EUS): 171 (38.0%),

e Late ultrasound (LUS): 148 (32.9%),

e The last normal menstrual period (LNMP); 105 (23.3%) and

e The first fundal height (FFH) palpation: 26 (5.8%).

3.6 Labour information

There were 298 (64.1%) women in labour, 160 (34.4%) were not in labour and the
labour status was unknown in seven (4.4%) women. Of the 298 women who were in
labour, 262 (87.9%) went into spontaneous labour, 35 (11.7%) had induced labour

and the type of labour was unknown for one (0.3%) woman.
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3.7 The Robson Ten Group Classification System

The RTGCS was determined in 462 (99.6%) of the women and the frequency of each

group is illustrated in Figure 3.3.

The Robson Ten Group Classification System key:

Nulliparous, singleton, cephalic, 237 weeks, spontaneous labour
Multiparous, singleton, cephalic, 237 weeks, spontaneous labour
Multiparous, previous CS, singleton, cephalic, 237 weeks
Nulliparous, singleton, breech

Multiparous, singleton, breech

Multiple pregnancy

Singleton, transverse or oblique lie

= © ® N o a s~ bdh =

0.Singleton, cephalic, <36 weeks

Nulliparous, singleton, cephalic, 237 weeks, induced labour or CS before labour

Multiparous, singleton, cephalic, 237 weeks, induced labour or CS before labour

82 (17.7%)
34 (7.4%)

55 (11.9%)

35 (7.6%)

13 (2.8%)
14 (3.0%)
23 (5.0%)

Robson 10-group classification

0.0 (0%)
86 (18.6%)

119 (25.8%)

0 20 40 60 80 100 120

Number of women n (%)

140

Figure 3.2: The frequency of the Robson Ten Group Classification System n(%)
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3.8 Indications for an elective caesarean section

Seventy four (15.9%) women were admitted for an ELCS. The indications for the

caesarean section are described in figure 3.3. There were 40 (54.1%) women with

one previous CS of which 19 (47.5%) women declined vaginal birth after caesarean

section (VBAC), 13 (32.5%) women had an additional co-morbidity requiring delivery,

6 (15%) women were post-dates and 2 (5.0%) women had a multiple pregnancy.

ELCS indications

Previous CSx 1

Previous CS x 2 & previous CS x 3
Breech presentation
Macrosomia

Transverse lie

Monochorionic twin pregnancy
Grandmultipara & post-dates

Previous myomectomy

40
(54.1%)
23 (31.1%)
4 (5.4%)
3 (4.1%)

1 (1.4%)
1 (1.4%)
1 (1.4%)
1 (1.4%)

5 10 15 20 25 30 35 40 45
Frequency n (%)

Figure 3.3: The frequency of the main elective caesarean section indications

*Caesarean section (CS)

3.9 Indications for an emergency caesarean section

There were 442 (95.3%) EMCS, this included 52 (70.3%) women who were admitted

for an elective CS and developed an indication for an emergency CS. Figure 3.6

depicts the EMCS indications and their frequency.

The women with dystocia; included the following indications: ten (8.7%) prolonged
latent phase of labour (PLPL), 61 (53.0%) poor progress of labour, 41 (35.7%)

cephalo-pelvic disproportion (CPD), three (2.6%) foetal macrosomia (estimated foetal

weight on sonar of more than 4kg). The women with foetal compromise comprised of
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36 (69.2%) women with a non-reassuring foetal cardiotocograph (CTG) recording, 11
(21.2%) women with abnormal foetal Doppler studies, three (5.8%) women with
oligohydramnios, one (1.9%) woman with anhydramnios and one (1.9%) woman with
placental insufficiency. The severe HTN disorders included six (66.7%) women with
eclampsia and three (33.3%) women with HELLP syndrome. The women with
delayed second stage of labour included two (25.0%) failed vacuum deliveries and
two (25.0%) face presentations. The women with APH included three (15.0%) with
placenta praevia, four (20.0%) with abruptio placentae and the rest (65%) were

unspecified.

There were 92 (20.8%) women who had one previous CS of which 58 (63.7%)
women were in labour and 15 (25.7%) of these women declined VBAC. Seven
(46.7%) women who declined VBAC developed an additional emergency indication.
There were 38 (8.6%) women who had 2 or more previous CS of which 13 were not
in labour but had another emergency indication. Three hundred and twelve (70.6%)
had a CS for the first time.
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257

Foetal distress (58.1%)

Dystocia 115 (26.0%)

Foetal compromise 52 (11.8%)

Previous CS 22 in labour 25 (5.6%)

Antepartum haemorrhage 20 (4.5%)
Breech in labour 16 (3.6%)
§ Declining vaginal birth after CS 15 (3.4%)
©
:';é Severe hypertensive disorders 9 (2.0%)
§ Delayed second stage of labour 8 (1.8%)
w
Suspected uterine rupture § 5 (1.1%)

Cardiac disorder with poor effort tolerance | 3 (0.7%)
Monochorionic twin pregnancy in labour | 2 (0.5%)
Obstructive labial abscess | 1 (0.2%)

Abdominal cerclage in labour | 1 (0.2%)

Cord prolapse | 1 (0.2%)

0 50 100 150 200 250 300
Frequency n (%)

Figure 3.4: The frequency of emergency caesarean section indications

3.10 The elective caesarean section waiting period

There were initially 74 women admitted for an ELCS, of which 52 (70.3%) developed
an emergency indication and subsequently had an EMCS. Twenty-eight (53.8%) of
these women developed an emergency indication 4 days (IQR: 1-6; range 1-8) after
their intended ELCS date, 17 (32.7%) of these women acquired an emergency
indication 3 days (IQR: 1-5; range 1-11) prior to their intended ELCS date and seven
(13.5%) required an emergency CS on the same day as their intended ELCS date.
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The median in-hospital waiting period (interval from intended ELCS date to actual
ELCS date) for the remaining 22 (29.7%) women was 3.5 days (IQR: 2-5; range: O-
9).

3.11 The emergency caesarean section time intervals

The DTII was determined in 278 (62.9%) of the EMCS with a median DTIl of 354.5
minutes (IQR: 190-595.75; range: 30-10 570). The DTAI was determined in 419
(94.6%) of the EMCS. The median DTAI was 350 minutes (IQR: 175-627; range: 20-
10 545). Figure 3.5 shows a box and whisker plot of these times. We used the DTAI
because there were more women in whom this interval could be calculated (p value =
0.0). The ATII was calculated in 288 (65.0%) of the women with a median ATII of 25
minutes (IQR; 15-32; range: 5-100).
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Figure 3.5: Box and whisker plots of the median decision-to-incision interval

and the decision-to-anaesthetic interval (minutes)
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3.12 The time intervals for specific emergency indications

The incision time was poorly recorded in the women'’s files, therefore the DTAI

instead of the DTII was determined for the different EMCS indications as depicted in

table 3.2 and the box and whisker plots for each of these is represented in figure 3.6.

Table 3.2: The median decision-to-anaesthetic interval for specific

emergency caesarean section indications (minutes)

EMCS Indication

DTAI median (IQR; range)

Suspected uterine rupture

50 (920-145; 20-145)

Antepartum haemorrhage

127.5 (89.5-274.5; 65-630)

Delayed second stage of labour

167.5 (115-175; 65-180)

Breech presentation in labour

175 (115-685; 60-1 965)

Foetal distress and previous CS

185 (165-226; 144-1110)

Foetal distress

312 (150-500; 0-1 745)

Previous CS x 2 in labour

365 (180-565; 80-1 455)

Dystocia

375 (220-540; 44-1 980)

Dystocia and foetal distress

416.9 (220-525; 44-1 306

Previous CS x 1

422.5 (182.5-1054; 45-1 915)

Multiple pregnancy

435 (290-448; 150-810)

Severe hypertensive disorders

524 (255-750; 95-1 620)

Foetal compromise

545 (232.5-808; 180-1 355)
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Fetal distress Fetal compromise Hypertension related Previous C/S x1
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Figure 3.6: Box and whisker plots of the decision-to-anaesthetic interval for

specific emergency caesarean section indications (minutes)

3.13 Documented reasons for delay to perform the

caesarean section

A delay to perform an emergency CS was noted in 89 (19.3%) files. One or more
reasons may have been noted. A backlog of EMCS waiting to go to theatre was
documented in 71 (79.8%) files. A blocked theatre by a prolonged, complicated or
difficult case was detailed in 30 (29.2%) files.
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3.14 The type of anaesthetic

The frequency of the type of anaesthetic administered for all the CS was:
e Spinal - 412 (88.8%)

e General anaesthesia - 38 (8.2%)

e Epidural - 4 (0.9%)

e Unknown - 10 (2.2%)

3.15 Liquor assessment

The nature of the liquor at CS was documented in 417 (89.9%) of all 464 CS. Clear
liquor was found in 329 (78.9%) of the CS. Meconium stained liquor (MSL) was
present in 92 (22.1%) of the CS. Offensive liquor was recorded in 9 (2.2%) of the CS,
increased liquor was documented in 9 (2.2%) of CS, and blood stained liquor was
documented in 5 (1.2%) of the CS.

3.16 Estimated blood loss

The EBL as determined by the surgeon at CS was recorded in 439 (94.6%) CS. The
median EBL was 500ml (IQR: 500-600; range: 100-4500).

3.17 Intra-operative complications

There were 135 (29.1%) recorded complications. There was no incision to delivery
delay and no woman required packing of the abdomen with swabs to control
haemostasis. The frequency of the different types of complications were:

e Adhesions — 47 (34.8%)

o Difficult haemostasis — 42 (31.1%)

¢ Difficult delivery — 39 (28.9%)

e Uterine tears — 32 (23.7%)
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Uterine atony — 11 (8.1%)
B- Lynch insertion — 4 (3.0%)
Hysterectomy — 3 (2.2%)

3.18 Maternal outcomes

Adverse maternal outcomes within 48hrs of delivery were reported in 24 (5.2%) of

the women. Twenty-three (95.8%) women had an EMCS and one (4.2%) woman had

an ELCS for one previous CS. The frequencies of the adverse events are described

below:

Post-partum haemorrhage (PPH)

Twelve (50.0%) women had documented PPH. The median EBL was 2000ml
(IQR: 1200-3000; range: 1000-4500). Five (41.7%) women had uterine atony (one
required a subtotal abdominal hysterectomy (STAH), two had a B-lynch inserted
and two were medically managed with oxytocic drugs), one (8.3%) women had a
morbidly adherent placenta, one (8.3%) woman had a ruptured uterus and one
(8.3%) woman required an evacuation of a wound haematoma and ligation of the
inferior epigastric artery, one (8.3%) woman had a uterine tear repair and the

PPH cause and management was not documented for three (25.0%) women.

Blood transfusion

Seventeen (70.8%) women required a blood transfusion during or after the CS, of
which 11 (64.7%) were for PPH, five (29.4%) for pre-existing iron deficiency
anaemia and one (8.9%) the reason for the transfusion was unclear because
there was no pre-existing anaemia and no documented PPH. The median number
of units of blood transfused was two units (IQR: 2-4; range: 1-6). Two (11.8%)

women required more than four units of blood.

Hysterectomy

Three (12.5%) women had a subtotal hysterectomy for PPH due to: uterine atony;

a morbidly adherent placenta and a ruptured uterus.
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e Ventilation for non-anaesthetic purpose

Eight (33.3%) women were ventilated for a non-anaesthetic purpose for more

than 60 minutes.

There was no maternal death

3.19 Birth outcome

There were 441 singleton pregnancies and 23 twin pregnancies, therefore a total of
487 neonates were delivered. There were 483 (99.2%) live births and 4 (0.8%)

intrauterine foetal deaths.

3.20 Birth weight

The birthweight was recorded in 486 (99.8%) of the neonates. The median birth
weight was 3035¢ (IQR: 2582.5-3377.5; range:720-4695).

3.21 Apgar score

The Apgar score was recorded in 452 (92.8%) of the neonates. The median Apgar
score at one minute was 9 (IQR: 8-9; range: 1-10) and the median Apgar score at
five minutes was 10 (IQR: 9-10; range: 3-10).

3.22 Neonatal outcomes

One hundred and twenty four (25.7%) neonates required admission. Fifty seven
(46%) neonates were admitted to the TICU, six (4.8%) neonates were admitted to the
NICU and 56 (45.2%) neonates were admitted to the neonatal ward. The admission
ward was unknown for 5 (4.0%) neonates. A neonate could have one or more of the

following admission reasons. The frequency for each admission reason is depicted in
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Figure 3.7. In the respiratory distress (RDS) category; 16 (21.6%) neonates had
meconium aspiration syndrome (MAS), 11 (14.9%) neonates had hyaline membrane
disease (HMD), four (5.4%) neonates required nasal continuous positive airway
pressure (NCPAP) application and one (1.4%) neonate required intermittent positive
pressure ventilation (IPPV). Neonates admitted for a central nervous system (CNS)
disorder included one (8.3%) neonate with a subarachnoid haemorrhage and seven
(58.3%) neonates with HIE.

74

Respiratory distress
piratory (59.7%)

Low birth weight 64 (51.6%)

Prematurity 57 (46%)

4 Hypoglycaemia 13 (10.5%)
@ Central nervous system disorder 12 (9.7%)
s
@ Neonatal infection 10 (8.1%)
£
2 Observation 6 (4.8%)

Congenital abnormality 4 (3.2%)

Neonatal jaundice 3(2.4%)
Hypothermia 2 (1.6%)

0 10 20 30 40 50 60 70 80
Frequency n (%)

Figure 3.7: The frequency of the respective neonatal admission reasons
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4.0 CHAPTER FOUR - DISCUSSION

The median DTII (354.5 minutes) and the median DTAI (350 minutes) were clinically

similar. However the difference in the DTl and DTAI was statistically significant and

therefore the DTAI (although better recorded) could not be used as a proxy for the

DTIl. The DTAI was nonetheless used to evaluate the waiting time for different

indications because the of the numbers recorded.

The median DTIl was 4,7 times the 75 minute recommended NICE Guidelines [4] for

a category 2 CS and six times longer than the proposed 60 minutes stipulated in the

Guidelines for Maternity Care in South Africa [24]. The DTII was also considerably

longer when compared to several studies in other countries as shown in the table

below. The difficulties in making comparisons is

Table 4.1:The decision-to-incision interval or the decision-to-delivery interval

(DDI) in minutes

Country and author

Interval (minutes)

Annual deliveries and

number of theatres

United Kingdom: Median DDI: 6000 deliveries per year

Pearson G et al [25] 60 (IQR: 39-88)

South Africa: Mean DDI: 147 12 000 deliveries per

Pielichowska [5] year, two operating
theatres

Tanzania: Hirani et al [26] | Median DTII: 4000 deliveries per year,

60 (IQR: 40-120)

one operating theatre

Uganda: Nakintu et al [27]

Mean DTII: 91.89 £ 44.2

7500 deliveries per year,

two operating theatres

Malawi: Harfouche et al
[28]

Mean DTII: 101.4

1000 deliveries per year,

One operating theatre

Nigeria: Bello [29]

Mean DDI: 119.2 £ 95.0

Ghana: Onuoha [30]

Median DDI:
75 (IQR: 126-241)
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India: Singh [31] Mean DDI: 42.5 + 19.4
India: Gupta [32] Mean DDI: 37.2+17.4
India: Radhakrishnam Mean DDI: 134.8 £123.7
[33]

The unacceptably high DTII at CHBAH may be a reflection of the lack of
infrastructure; there are only two operating theatres available at CHBAH, where more
than 20 000 deliveries and an average of 8 000 CS are performed annually. All the
international studies and African studies had considerably fewer deliveries per year

with the same or better resources compared to CHBAH.

The imbalance of patient load and infrastructure is highlighted in the documented
reason for delay to CS where a backlog of EMCS was recorded 79.8% of the time.
The situation was further strained by the fact that that 53.8% (28/74) of the women
waiting for an ELCS developed an indication for an EMCS.

The implications of a prolonged DTII has a domino effect on many aspects of
maternal care, patients awaiting an EMCS occupy and block a bed while awaiting
their EMCS. The heavy load of EMCS makes it very difficult for doctors to triage the
waiting EMCS as there are several EMCS that equally deserve priority.

When assessing the DTAI for each indication suspected uterine rupture achieved the
shortest median DTAI of 50 minutes (IQR: 920-145; range: 20-145). Hirani [26]
achieved a median DDI for suspected uterine rupture of 45.5 (IQR: 44-47) minutes
and Gupta [32] achieved a mean DDI of 36.3 minutes (SD + 17.6), both were less
than this study but none of the studies managed to be within the expected 30 minute

interval recommended by NICE Guidelines for a category 1 CS.

APH held the second shortest median DTAI of 127.5 minutes (IQR: 89.5-274.5;
range: 65-630). Two Indian studies managed to accomplish a mean DDI for APH
within one hour [31,32], Pearson [25] and Hirani [26] managed to attain a median
DDI within 90 minutes.
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The indication of FD had a median DTAI of 312 minutes (IQR: 150-500; range: 0-
1745). This was three times higher than a study conducted in Bloemfontein, South
Africa (median DTII of 87.5 minutes) [34], five times the median DDI recorded by
both Pearson [25] and Hirani [26] and almost eight times higher than the mean DDI
recorded by Singh [31] and Gupta [32]. The protracted DTAI for FD may be due to
the fact that nearly two thirds of the EMCS were for FD, making it difficult to triage
them above suspected uterine rupture, APH and delayed second stage of labour. It is
however reassuring to note that the combination of FD and previous CS had a
median DTAI of around two hours better than the median DTAI FD alone. This may
be due to the occurrence that the combination may be an early indication for
imminent uterine rupture. One of the limitations of this study is that we did not
interrogate the assessment of FD; however a cross sectional study conducted at
CHBAH found that the reviewer concurred with the doctors assessment of the CTG
and diagnosis of FD in 71.2% of the CS where the indication was FD [12].

The subsequent predominant EMCS indication of dystocia had a median DTAI of 375
minutes (IQR: 220-540; range: 44-1980) which was again significantly longer than
that found by Pearson [25], Singh [31] and Gupta [32]. The combination of dystocia
and FD had a longer DTAI than the dystocia alone, this may be due to the likely
scenario that FD developed after the initial dystocia indication while the women
awaited the CS.

The indication of foetal compromise had the longest median DTAI of 545 minutes
(IQR: 232.5-808; range: 180-1355). This could be attributed to the argument that the
non-reassuring foetal condition was not definitively confirmed by a pathological CTG,
or that the non-reassuring foetal condition was likely to occur in the forthcoming
future based on the ultrasound findings. The protocol at CHBAH is that these women

be continuously monitored whilst awaiting the CS.

The most common indication for an ELCS was for previous CS (85.1%). The highest
contributor (54.1%) were women who had had one previous CS, of which nearly half
declined a VBAC thereby contributing 25.7% to the ELCS indications. The second
highest contributor (31.1%) were women who had two or more previous CS.

A study conducted in Western Australia by Quinlivan et al [35] also found that the

majority of CS were for previous CS however a smaller proportion 16.3 % declined
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VBAC. A study conducted in Peshawar Pakistan [36] also found that the previous

caesarean sections contributed more than a third to the ELCS indications.

The most common emergency indication was a non-reassuring foetal condition (FD
and foetal compromise) followed by dystocia. Multiple South African studies
[11,12,37,38], South Asian studies [36,39] and First World studies [25,35] had
findings similar to this study. These indications were also responsible for a large

proportion of women who had had one previous CS and were in labour (48.9%).

The Robson Ten Group Classification System (RTGCS), which uses obstetric
characteristics to categorize CS, provides a scaffold for the interpretation of CS rates
allowing uniform comparisons between countries, regions and institutions [13]. This
study found Robson’s groups 5, 10 and 1 contributed nearly two thirds to the CS
rate. A multi-country survey conducted by the WHO [40] found that Robson’s groups
5, 1 and 3 were the top 3 contributors in low Human Development Index (HDI)
countries. A descriptive retrospective audit assessing CS done at Mombray maternity
Hospital and four MOU by Horak [41] and a prospective observational study
conducted at CHBAH by Ayob [11] mirrors this finding.

Robson group 5 was the highest contributor to the CS rate (25.8%) which was in
keeping with global trends [40].

It is intriguing to discern that the second highest contributor to the total number of CS
was Robson’s group 10, given that this group does not even feature in the top five
position of the multi-country survey conducted by WHO [40]. A retrospective study
conducted in KwaZulu-Natal (KZN) [38] also found group 10 to be the second highest
contributor to the CS rate and a smaller retrospective cross-sectional study by Adam
et al [12] conducted at CHBAH found the Robson Group 10 to be the highest
contributor. It is interesting to observe that the indication for more than half of the CS
in group 10 was FD and more than a third of these patients also had hypertension.
Although the GA for group 10 was recorded as 36 weeks or less, 15 (17.4%) had a
birthweight of more than 2600g, therefore the GA may have been inaccurately
calculated. However if these 15 patients were excluded, group 10 would remain one

of the top 3 contributors to the CS rate.
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The third highest contributor was Robson’s group 1, where more than half were
because of dystocia. Robson’s group 1 consistently features as one of the top three
groups globally in all HDI categories [40] and in all the South African studies
[41,11,12,38].

In this study an adverse maternal morbidity was defined by the presence of one or
more of the following: PPH, The need for blood transfusion, the performance of a
postpartum emergency hysterectomy and ventilation for non-anaesthetic purpose. A

maternal morbidity occurred in 24 (5.2%) women.

Post-partum haemorrhage accounted for half (2.6%) the maternal morbidity. This is
not surprising since bleeding associated with caesarean section delivery accounts for
30% of all maternal deaths due to obstetric haemorrhage according to the seventh
Saving Mothers report (2014-2016) [42] A report by Fawcus S et al [43] highlighted
that the main causes of bleeding at CS are uterine atony (especially when labour is
prolonged), uncontrolled bleeding from the uterine incision and/or uterine tears and

bleeding from the placental bed site.

The majority of the adverse maternal morbidities were from EMCS as appose to
ELCS which correlates with two studies by Pallasmaa et al [44,45] and a systematic

review by Yang et al [46].

Twelve (2.6%) of the adverse maternal outcomes were directly related to the CS, if
the five women who received less than four units of blood for pre-existing iron
deficiency anaemia and the four women with pre-existing cardiac conditions were

excluded.

Fourteen (3.0%) women had a potentially life threatening condition as defined by the
WHO [47] (ten women had PPH, two women had severe PET and PPH, one woman
had eclampsia and one woman had HELLP Syndrome). Eleven (2.4%) women had a
life threatening condition as defined by the WHO [47] (one woman had a STAH only;
one woman received more than four units of blood only, one woman was dialysed for
renal failure only and eight women required ventilation for non-anaesthetic
purposes). This finding of a severe maternal outcome of 2.4% is well below the
findings of a global survey by Souza et al [48] which found that the severe maternal

outcome was 9.3% for caesarean sections with an indication. However this study
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only assessed the adverse events that occurred within 48 hours of the CS, the
maternal morbidity related to sepsis may have been missed and therefore the

adverse maternal morbidity may be underestimated.

It is interesting to note that in the group of women with life threatening conditions
nearly a third had APH and nearly half had a pre-existing cardiac conditions which

are not defined by WHO [47] as potentially life threatening conditions.

In this study an adverse neonatal outcome was defined by the need for neonatal
admission. More than a quarter of the neonates required admission. The
predominate neonatal admission reason was RDS. A large proportion of the
admission reasons were for low birth weight and prematurity, this could be a result of

the large proportion of group 10 of the RTGCS.

Weaknesses

It is a retrospective study therefore the information recorded in the files may not be
complete and/or accurate. Only 73% of the CS done during the study period were
analysed because of incomplete or missing files. The DTAI cannot be used as a
proxy for the DTII, however it gives an estimate of the time it takes from the decision
to the initiation of the CS procedure as it always occurs prior to the incision. We did
not assess maternal or foetal outcomes associated with a long DTII/DTAI and we did

not ask about maternal experiences or emotional outcomes

There is no association made with DTAI and the adverse maternal or neonatal
outcomes, therefore the appropriateness of the time interval for the setting cannot be
concluded. Also only adverse outcomes within 48 hours of the CS were assessed
and those resulting from later complications may have been missed and potentially
underestimate the adverse outcomes. The neonatal admission reasons were
obtained from the admission register in each ward and not from the actual paediatric

file.
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Strengths

The data was collected by the researcher who works in the department of obstetrics
and gynaecology at CHBAH and is experienced with the terms, abbreviations and
jargon used in the speciality and in the department at CHBAH. The data collection

was therefore thorough and comprehensive.

Recommendations

In order to improve the CS waiting period we need to either increase our number of
theatres and staff or decrease the number of CS. It does not appear as though the
CS rate at CHBAH is likely to improve since the majority of CS were for FD and we
have no other means of assessing foetal wellbeing. We could introduce foetal scalp
blood assessment. Additionally only 13 (2.8%) of the CS in this study were purely
because the patients were reluctant to have a VBAC. Therefore the most feasible

option at CHBAH is to distribute the CS load appropriately.

CHBAH is a tertiary hospital however 63.4% of the women who had a CS had no co-
morbidities. The potentially low risk groups 1 and 3 of the RTGCS comprised of 137
(29.7%) women of which only 27 (5.8%) women had a comorbidity. Therefore the
remaining 110 (23.8%) women were low risk with no co-morbidities and could

potentially have had a CS at a secondary/district hospital.

According to the literature [44,45,46] and the findings of this study, ELCS are less
likely to have an adverse outcome compared to an EMCS therefore the majority of
group 5 (67.2%) who did not have a comorbidity could have been done electively at a

secondary/district hospital.

If we take the patient profile of this study then 190 (40.9%) of the patients could have

had a CS at a secondary/district hospital.

Since 53.8% of the ELCS developed an indication for an EMCS four days after their
intended ELCS date and EMCS appear to be associated with greater adverse

maternal outcomes, a proposal can be formulated that ELCS must be done within
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three days of admission. The ELCS that exceed this time frame should be

considered a priority and their contribution to the CS load should be acknowledged.

This increase in the caesarean section rate is not a local phenomenon and will

therefore require National and Provincial government assistance.

The adverse maternal and neonatal outcomes in relation to the DTIl need to be

assessed.

Limitations

e The description of the indications written on the consent will be taken as the
indication e.g. foetal distress may be a suspicious trace or a pathological trace.
e This will be retrospective data and therefore may not be correctly recorded files

may be lost and not available

Conclusion

The. DTIl was 4.7 times the 75 minute recommended NICE Guidelines [4] for a
category 2 CS and six times longer than the proposed 60 minutes stipulated in the
Guidelines for Maternity Care in South Africa [24]. Approximately 190 (40.9%) of the

CS were low risk and could have been performed at a secondary hospital.
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