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Abstract

Background: Following a caesarean section performed under spinal or general anaesthesia,
a common implication is the association of neonatal outcome and decision delivery interval
(DDI). The common assumption is, the longer the decision delivery interval, the poorer the
neonatal outcome. Therefore, knowing this in our setting will inform practice and add value
in our obstetrics practice.

Methodology: The design was a cross sectional study on women who had emergency
caesarean section at Edward Francis Small Teaching Hospital from July to September
2023. A structured data collection tool was used to collect data. The data was entered into
a computer database and analyzed using the SPSS version 26. Results were expressed in
simple descriptive statistics with graphs and tables.

Results: Mean DDI was 132.5 minutes. Majority (66.2%) of the neonates had good Apgar
scores at 1 minute of birth after emergency caesarean section. Majority (40.8%) of the
emergency CS were performed within 75 minutes of the decision. The two (2) neonatal
deaths had emergency caesarean section (EmCs) within 30 minutes and majority (62.5%) of
the NICU admissions were for neonates delivered within 75 minutes of the decision. Ninety
seven percent (97%) of the neonates survived.

Conclusion: A decision delivery interval of 31 to 75 minutes for emergency caesarean
section was not associated with adverse neonatal outcome.
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Introduction

Following a caesarean section performed under spinal or general
anaesthesia, a common implication is decision delivery interval (DDI)
and the association with neonatal outcome. The common assumption
is, the longer the decision delivery interval, the poorer the neonatal
outcome.! However, the decision concept and the clinical judgement
behind such decisions may be at variance with the actual neonatal
outcome. Therefore, it is essential to explore further on the decision
rather than on the interval in performing caesarean section before
believing an assumption and perhaps increase obstetrics interventions
that could be avoided. Hence, some scholars working elsewhere
defined decision-to-delivery interval as the interval between the time
at which the senior obstetrician makes the decision that a caesarean
section is required and the time at which the fetus (or first fetus in
the case of multiples) is delivered.! The decision time should ideally
be recorded contemporaneously in the medical notes or partogram.
Obstetrics intervention is done because we would like to prevent feto-
maternal morbidity and mortality which is a menace in middle and
low income countries. Sustainable Development Goal (SDG) target
3.1 is to reduce maternal mortality to less than 70 maternal deaths
per 100 000 live births by 2030.2 The first month of life is the most

vulnerable period for child survival, with 2.4 million newborns dying
in 2020. Sub-Saharan Africa has the highest neonatal mortality rate in
the world (27 deaths per 1000 live births) with 43% of global newborn
deaths, followed by central and southern Asia (23 deaths per 1000
livebirths), with 36% of global newborn deaths.?

In the Gambia, Maternal deaths account for 17% of all deaths
among women age 15-49. The maternal mortality ratio is estimated
at 289 maternal deaths per 100,000 live births. The neonatal mortality
rate was 29 deaths per 1,000 live births.*

Infant death in the first month of life (Neonatal mortality) may be
associated with the events of labour. Similarly, neonatal morbidity may
also be associated with events of labour ward. Therefore, exploring
the relationship of decision delivery interval and neonatal outcome
will add value in the knowledge of labour ward management.

In this study only one anaesthetic method (spinal anaesthesia)
was used. Therefore, assessing for DDI was actually a secondary
analysis of a primary study. Subarachnoid (spinal) block is a safe and
effective anaesthetic procedure when the surgical site is located on the
lower extremities, perineum (e.g. surgery on the genitalia or anus), or
lower body wall (e.g. inguinal herniorrhaphy).’ Subarachnoid blocks
(SAB) popularly known as spinal anaesthesia however, is cheaper and
brings maternal satisfaction to many mothers but the preparation also
increase decision delivery interval.®

The use of spinal anaesthetic in emergency caesarean section
in many settings including our obstetric practice in the Gambia has
increased if not a norm. The skills of General anaesthesia among
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trainee’s may be affected as what they see more often is spinal
anaesthesia. Many scholars, have reported various intervals and have
some safety nets as to time intervals within which CS is performed
and the neonatal outcome may not be adversely affected.”” However,
there are a few reports that spinal anaesthesia procedure contributes to
delay in the decision-delivery interval.!*!

According to Royal College of Obstetricians and Gynecologists
(RCOG) and American College of Obstetricians and Gynecologists
(ACOQG), the recommended decision to delivery interval (DDI)
for category 1 caesarean section urgency classification is within
30 min.">"* Emergency Cesarean section (EmCs) can improve infant
and/or maternal outcomes when decision delivery interval occur
within 30 minutes as recommended by both colleges in such category
of urgency classification. However, in many settings including our
practice we have observed that achieving DDI of 30 minutes is
difficult and we are worried about immediate neonatal outcome and
survival within the first month of life. Also in some other places,
scholars working in resource limited developing nations achieving
the set target time of DDI was difficult and fetal deaths have occurred
while waiting for EmCs.'*'” Therefore, hospitals providing obstetric
care should be able to respond to obstetric emergencies within the
recommended time.3*!8

In Ethiopia, the EmCS access is high.'”?* However, similar to other
developing nations, poor neonatal outcomes after delivery by EmCS
were high, more so delivering within 30 minutes of such category of
urgency is difficult.”!

The relationship of DDI and feto-neonatal outcome is so strong
that it is essential we put it in the right perspective in our practice. Our
study was conducted on women who had emergency CS under spinal
anaesthesia and we intended to determine DDI and neonatal outcome.
The indication for EmCS was not included in the study.

Methodology

A cross sectional study design was used to conduct this research.
The study population was women who had emergency caesarcan
section at Edward Francis Small Teaching Hospital between July and
September 2023.

Sample size was calculated with G power 3.1 software. A sample
size of 70 with effect size at 30% = 0.3, Power at 90, t-test at 0.05.
Thirty percent (30%) was an assumption that 1 out of 30 emergency
CS may have neonatal morbidity and or mortality, as  neonatal
mortality in the Gambia is estimated at 29 per 1000 live births in the
Gambia demographic health survey of 2019/2020. This was used as
the effect size to get a sample size of 70.

Inclusion and exclusion criteria

Women who were scheduled for caesarean section with the age
range of 15 — 49yrs. The study was conducted on women who had
emergency CS under spinal anaesthesia. The women who had elective
CS were excluded.

Recruitment of study participants: this was conducted consecutively
as they were prepared for emergency CS on the labour ward.

The age of participants were grouped from 15 years because
reproductive age is 15 to 49 years.. However, none of the study
participants was 15 or 16 years old. The youngest age was 17 years.
Therefore, there was no parental consenting during the study.
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Data collection

The study was conducted with a prospective data collection.
The research assistant used a structured tool to collect information
on both discrete and continuous variables. The sociodemographic
characteristics, reproductive history; Urgency of Caesarean section
(CS), decision delivery interval (DDI). The outcome measures
includes the neonatal condition, DDI in relation to neonatal Apgar
scores, NICU and survival. The outcome measure was on neonatal
condition which was assessed by Apgar scores, admission into NICU
and dead or alive. Apgar score of less than 7 at 5 minutes was used
to describe fetal compromise. The Apgar score was correlated to time
taken to achieve delivery from when the decision was reached. Apgar
scores stratification includes <or 5 at 1 minute; < or 7 at 5 minutes;
> or 6 at 1 minute. However, Apgar of 7 or less at 5 minutes was
used for neonatal asphyxia. The indication for emergency CS was
not a critical variable however, in our practice emergency CS is for
obstetric conditions that present with life threatening condition to
either or both mother and baby.

Data analysis

Data was entered into computer database and consistent checks
instituted to ensure errors were corrected before analysis. Data was
analyzed with SPSS version 26 and results expressed by simple
descriptive statistics in tables and graphs.

Ethical considerations

Ethical approval was requested and secured from Research and
Ethics Committee of Edward Francis Small Teaching Hospital. The
letter of approval was used to have access to patients and medical
files at the Obstetrics and Gynaecology department. Informed consent
was obtained from all participants and personal information were
confidential.

Results

Socio-demographic characteristics

A total of 71 participants who had emergency CS were analyzed.
Majority belong to the age group between 21 to 30 years, 43(60.6%).
The study population had a mean age of 28 years (SD+6.1). Majority
of patients were married, 65(91.5%), with Muslim religion, 61(85.1%)
and a secondary educational level 33(46.5%) predominant.

The two (2) neonatal deaths had emergency caesarean section
(Emcs) within 30 minutes of the decision and majority (62.5%) of the
NICU admissions were for neonates delivered within 75 minutes of
the decision.

Discussion

The mean DDI reported in our study was 132.5 minutes which
was lower than 183.24 minutes reported in an Indian study' but
comparable with the study in Nigeria” that reported mean DDI of
145.3 minutes. Some scholars working in Tanzania'* reported range
of time as in shortest and longest time emergency caesarean section
is achieved and corelated with indication for caesarean section and
neonatal outcome. Table 1; shows socio-demographic characteristics
of the study population which suggested that majority of them were in
the age group between 21 to 30 years, 43(60.6%) and mean age of 28
years which was comparable with the study conducted by Owonikoko
et al.'” In their study age was not identified as a determinant of DDIL.
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Table | Distribution of women by socio-demographic characteristics. EFSTH;

July to September 2023.n=71

Socio-demographic characteristics N %
Age

15 to 20 7 9.9
2| to 30 43 60.6
31 to 40 18 25.3
x41 to 50 3 42
Marital status

Married 65 91.5
Single 6 8.5
Religion

Christian 10 14.1
Muslim 6l 85.1
Level of Education

Islam/Arabic 10 14.1
Primary 13 18.3
Secondary 33 46.5
Tertiary 9 12.7
No formal education 6 8.5

In this study, we had two perinatal deaths, indication of EmCs
was fetal distress and surgery was performed immediately within 30
minutes yet both had zero Apgar scores at one minute of birth. Table 3;
shows that majority (40.8%) of the EmCs were performed at 31 to 75
minutes of the decision by the most senior member of the team. The
Apgar scores shows that most (66%) of the neonates had good Apgar
scores at one minute of delivery. These findings were similar to what
is reported by scholars working in Nigeria!” Tanzania'* and Ethiopia."
The findings may suggest that if there was no acute immediate life
threat of the fetus EmCs with DDI longer than 30 minutes may not be
associated with poor neonatal outcome.

Table 2 Reproductive health characteristics. EFSTH; July to September 2023.

n=7I
Clinical characteristics(general) N %
Parity
Para (0 to 3) 55 77.5
Para (4 to 8) 16 225
Previous History of CS
No 57 80.3
Yes 14 19.7
Gestational Age (weeks)
28 to 31 2 2.8
32to 36 20 28.2
37 to 41 49 69

Majority had low parity of 0 to 3= 55 (77.5%), 19.7 approximately 20% had
previous CS and predominantly CS was performed at term (69%).

Table 3 The relationship of decision delivery interval (DDI) and Apgar Score

DDI (Minutes)

APGAR Scores 0-30 31-75 76-120 >120 n %

S5at | pw 2 7 2 0 I 15.5
<7 at 5 pywo 2 6 | 4 13 18.3
26 at | pwvute 2 16 14 15 47  66.2
Total 6 29 17 19 71 100

Mean DDI was 132.5 minutes. Eleven (15.5%) neonates had low Apgar score
at | minute of birth. Thirteen (18.3%) had low Apgar score at 5 minutes.
Majority (66.2%) of the neonates had good Apgar scores at | minute of birth.
Majority (40.8%) of the emergency CS were performed within 75 minutes of
the decision.
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Figure 1; shows that majority (62.5%) of the neonatal intensive
care unit (NICU) admissions were for neonates delivered within 75
minutes of the decision. This is expected as most of the deliveries
occurred within this time and many babies with suspected fetal
compromise at or immediately after emergency caesarean delivery
were taken to neonatal intensive care for review, observation or
admission as the case requires.

The relationship of DDI and
PNM/Neonatal and NICU Admissions

70
60
50
40
30

20
B .
0 [ I
0-30 31-75 76-120 >120

mNICU% mPNM/NEO

Figure | The decision delivery interval and perinatal/neonatal mortality and
admission into neonatal intensive care unit (NICU).

The study observed in figure 2; that ninety seven percent (97%) of
the neonates survived after emergency caesarean section irrespective
of the Apgar scores, DDI and NICU admissions. Other researchers
had reported similar findings.”>?* However, a national review of
population based birth registry in Ethiopia®' showed that about 14%
of the newborns were stillbirths or died shortly after birth. The 14%
is very significant as this was a population based study. Also some
scholars working elsewhere had reported that when mean DDI exceeds
75 minutes, there was a 4.6 fold increase in the risk to the life of
neonate while the maternal outcome was not significantly affected.'>!?

Neonatal outcome

m alive = dead

Figure 2 Neonatal outcome of the emergency CS: Ninety seven percent
(97%) of the neonates survived.

The dead neonates had DDI of less than 30 minutes which may
justify the saying that neonatal survival at emergency CS (EmCs) may
depend more on the indication of the EmCs and not primarily on DDI.

Table 2 shows approximately a quarter (20.0%) had repeat
caesarean section in this study and Majority 55 (77.5%) had low
parity of 0 to 3. Similarly, in the study reported by scholars working
in Ethiopia and The UK suggests that survival of neonates after
caesarean section does not depend on how many previous caesarean
sections or parity of the parturient.?’-*
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Conclusion

Mean DDI was 132.5 minutes. At emergency cs the decision
delivery interval of 31 to 75 minutes was the time majority of the
deliveries occurred. Although majority of the neonates were taken
to NICU but all survived. The two neonatal deaths had cs within 30
minutes yet no Apgar scores at delivery, therefore the reason for EmCs
and intrauterine condition of the fetus may have strong implication as
to neonatal survival than DDI of within 75 minutes.

Study limitations

This study was not population-based and mainly included women
who underwent Caesarean Section at Edward Francis Small Teaching
Hospital (EFSTH). As a result, we were not able to apply the findings
of the research to the entire Gambian population. Also the same size
was small and may not detected rare neonatal morbidities. By default
all emergency CS were performed under spinal anaesthesia, which we
consider also a limitation.
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