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Abstract

Purpose: The aim was to compare the neonatal and ma-

caesarean is not significantly higher in comparison to the
one after an elective or second stage c- section with re-

ternal short-term outcome after an emergency caesarean
to the outcome after an elective and after a second stage
c-section. A possible impact of the weekday and time of the
day as well as the incision-to-closure time within the overall
collective and the decision-to-delivery time regarding emer-
gency caesareans on neonatal and maternal outcomes was
examined.

gard to time and weekdays. The higher rate of blood loss,
anaemia and fever in emergency c- section are treatable
conditions, but should bare in mind when performing an
emergency c-section.
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Methods: Retrospective analysis of the performed c-sec-
tions between 2004 and 2014 was carried out at a maxi-

mum-care- clinic. Introduction

Today’s obstetrics in Europe is organized in a dif-
ferentiated way. Risks for mother and child have
been reduced significantly. This becomes apparent in
the decreased perinatal mortality rate. In 1980 it was
12.4/1,000 live-births. In 2000 it went down again to
4.4 and settled down at a stable level between 3-4% [1]
in Germany and Europe.

Results: Emergency c-sections correlate significantly with
low APGAR-scores, pH and a higher rate of the need of
oxygen mask, intubation, reanimation and transfer to NICU.

There was a higher rate of blood loss (p = 0.00001), anae-
mia rate (p = 0.0001) and an increased rate of fever (p =
0.01345) in emergency c-sections. Time and weekday have
been influential factors as regards to the maternal and neo-
natal outcomes.

In 319/320 emergency c-sections, a decision-to-delivery
time within 20 minutes was achieved. The postnatal pH-
value was lower the longer the decision-to-delivery time
was. The decision-to-delivery time was significantly shorter
between 08:00 and 16:00 in comparison to other times and
at the weekend. The other neonatal and maternal outcome
parameters did not show significant differences.

The maternal mortality has also declined consider-
ably. At the beginning of the 20th century the rate of
maternal deaths at live births was 300-350/100,000 in
Europe. Maternal deaths in Europe are rare, howev-
er, an under - reporting has to be assumed. The ma-
ternal deaths in Europe include information of under
Conclusion: In the majority of cases a decision-to-delivery 3/100,000 births to 10/100,000 [2,3].
time of 20 minutes in a clinic with Level | care is feasible. A
shorter decision-to-delivery time involves a better pH-value
at birth. The maternal complication rate after emergency

An established and regulated pregnancy care, the
use of prenatal diagnostics, guidelines for the care of
premature infants but also the structural and supply
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policy aspects implemented in hospitals, have a signif-
icant influence on the decreased perinatal and mater-
nal mortality rate. The aim of today’s birth clinics is to
provide the highest level of safety for mother and child.
This includes the ability to react immediately and with-
out delay to emergencies with the complete range of
sensible medical and caregiving treatments.

While the amount of births in hospitals has been
increasing steadily, a stagnation and an insignificant
reduction in the rate of caesarean sections can be reg-
istered since 2012. The rate of caesareans in Germany
was at 31.1% and 31.8% in the years 2015 and 2014. The
caesarean rate in Europe fluctuates from 50% in Cyprus
for example, to 30% in many central and southern Euro-
pean countries, and below 20% in countries such as The
Netherlands, Finland, Sweden and Norway [1-3].

In a statement, miscellaneous national institutes
have agreed on minimum requirements for process-re-
lated, structural and organisational requirements re-
garding obstetric departments. So the standard for the
time between indication and c-section, the so-called
decision-to-delivery time in an emergency was set at 20
minutes in Germany and 30 minutes internationally [4-
71.

Considering the fact that the interval for the perfor-
mance of an emergency caesarean was determined de-
cades ago, a very limited amount of studies exist which
investigate the neonatal and maternal outcome after an
emergency caesarean in comparison with the outcome
after an elective or second stage c-section. This is in-
deed surprising, as this set interval plays a decisive role
in court cases [8,9].

Previous studies focussed on the evaluation of neo-
natal and maternal outcomes with regards to the deci-
sion-to- delivery time. Yet, the results are quite contro-
versial. Some studies report no difference in the neona-
tal and maternal outcome, or a reduced morbidity, in
decision-to-delivery times which exceed the 30 minutes
[10-12].

This study investigates to what extent the neonatal
and maternal short-term outcome after an emergency
caesarean differs from the outcome after an elective
primary c-section as well as after a second stage c-sec-
tion.

Additionally it also evaluates to what extent the time
and weekday influence the neonatal and maternal out-
comes. Furthermore, it analyses to what extent the inci-
sion-to-closure time within the overall collective as well
as the decision-to-delivery time influences the neonatal
and maternal short-term outcome.

Methods

For this retrospective data analysis, births performed
by emergency caesareans in the years 2004 to 2014
were selected from the obstetric database of the Han-
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nover Medical School. Missing data were obtained from
medical records. The data used for evaluation purposes
were inserted in Excel and anonymised.

Inclusion criteria

All single pregnancies from 24+0 gestational weeks
delivered by caesarean section in the period from Janu-
ary 2004 to December 2014.

Exclusion criteria

Multiple pregnancies, gestational week < 24+0, all
spontaneous and vaginal operative deliveries. Known
foetal abnormalities in elective c-sections. Intrauterine
death.

The following parameters were collected for the
descriptive analysis: maternal age, gestational age at
c-section, BMI, indication of c-section, maternal under-
lying disease.

Furthermore, the incision-to-closure time for all
c-sections and additionally the decision-to-delivery time
for emergency caesareans were noted.

Primary, neonatal outcome parameters are:
-APGAR scores after 1, 5 and 10 minutes
-pH value of arterial umbilical cord
-necessity for mask oxygenation

-necessity for intubation

-necessity for reanimation

-necessity for transfer to NICU

Primary maternal outcome parameters are:
-blood loss

-postoperative anaemia

-impairment of wound healing

-necessity for hysterectomy

-necessity for (re-) laparotomy

-fever for longer than 2 days after surgery
-sepsis

-maternal death.

Requirements at the obstetrical department of Han-
nover Medical School

The birth clinic is a so-called Level | centre (corre-
sponding to Level lll in USA and UK). The labour ward is
fully equipped with all facilities of foetal and maternal
monitoring. Residents, consultant, midwives, anaes-
thetists and anaesthetic caregivers, surgical caregiv-
ers as well as paediatricians and paediatric caregivers
are present at all times. There is an operating theater
in the labour ward, in which not only the elective cae-
sareans but also the emergency interventions such as
emergency caesareans are carried out. Moreover, the
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instrumental requirements for carrying out emergency
caesareans are available in each cubicle of the delivery
room. If possible the emergency caesareans are carried
out in the operating theater.

The decision and indication for a caesarean is always
made by a consultant.

Definition of caesareans

All planned procedures have been defined as elec-
tive, primary c-sections.

The necessity for carrying out a caesarean within the
next 30-60 minutes while the delivery process is defined
as a second stage c-section.

Emergency c-section is defined as the need of an im-
mediate delivery in order to minimise the maternal or
neonatal risk.

Ethics

The study was approved by the Ethics Committee of
Hannover Medical School (n0:2588-2015).

Statistical analysis

The statistical analysis was carried out in cooperation
with the Institute of Statistics at the Leibniz University
Hanover. All evaluations were made with the statistics
programme R (http://www.cran.r-project.org).

Mean comparisons and regression analysis were per-
formed. The calculation was done for the whole sample
and filtered by time and weekday and compared with
each other afterwards. The time of the day was divided
in 0800-1600, 1600-2400 and 2400-0800. The weekdays
were structured in working days and weekends. In case
of metric parameters a two sample t- test (Welch Test)
and in case of 0-1 scale variables a two sample binomi-
nal test was used. Significance was achieved if p < 0.05.

Results

The analysis included 3,045 pregnancies, which were
delivered by caesarean section during the period of the
study. Among those were 320 emergency caesareans,
1,528 elective c-sections and 1,197 second stage c- sec-
tions.

Table 1 displays the demographic details of the col-
lective. Maternal, underlying diseases and indication of
c- section are shown in Table 2.

Results for the analysis of the type of delivery de-
pending on the time of day

Table 3 shows the births’ modi, which are allocated
to the different times of day and weekdays (divided into
working days and weekends).

75% of the elective caesareans are carried out between
0800 to 1600. Nearly 7.5% of the elective c-sections are
carried out between 2400 and 0800, whereas 23.13% of
all emergency caesareans are carried out in this time span.
Nearly half of the emergency caesareans and of the sec-
ond stage c-sections occurred between 0800 and 1600.

In total, approximately 16% of the caesareans were
carried out at the weekend. Around 10% of the elective
c- sections took place at the weekend, whereas nearly
23% and 22% of the emergency and second stage c-sec-
tions were carried out.

The type of delivery is significantly correlated with
the time of day (K*0.3455, p < 0.0001) and the weekday
(K'0.2392, p < 0.001).

Neonatal outcome

Table 4 shows in summary the means of each neo-
natal outcome parameter of the emergency c-sec-
tions, elective and second stage c-sections for the AP-
GAR-scores and pH values.

Table 1: Maternal and neonatal demographic details.

Details Emergency c-section

Elective c-section

Second stage c-section

average + SD (range)

average * SD (range)

average + SD (range)

Surgical Details

Incision to closure time (min) 39.6 + 16 (9-114)

45 + 18.7 (17-250)

415+ 16.1 (15-198)

Decision-to-delivery time (min) 6.4 + 3.1 (1-28)

Maternal demographics

Maternal age (years) 31.2+5.7 (18.3-48.2)

32.2 +5.7 (15.5-56.1)

31.4 5.4 (16.5-45.1)

Gestational weeks 37.0 £4.5(23.4-42.6)

37.0 3.0 (23.9-44.7)

38.9 + 3.0 (23.7-42.7)

BMI (kg/m?) 28.9 + 5.5 (18.8-56.4)

29.9 + 5.8 (17.2-55.8)

30.9 + 5.8 (17.4-62.5)

Haemoglobin-value 12.2+£1.2 (8.5-15.9)

before c-section (mg/dl)

11.8 £1.2(6.2-15.8)

12.0 £ 1.1 (8.1-15.7)

Haemoglobin-value post 10.2 £+ 1.5 (5.6-13.9)

c-section (mg/dl)

10.7 £ 1.3 (5.9-15.2)

10.7 £ 1.3 (6.2-14.5)

Neonatal demographics

Birth weight (g) 2742 + 936 (390-4700)

2914 + 854 (380-5050)

3313 + 742 (390-5315)

Length (cm) 48.3 + 5.8 (26-59)

49.5 + 5.1 (23-62)

51.5 + 4.3 (28-61)

Head circumference (cm) 32.6 + 3.3 (21-38)

33.7 + 3 (19.5-50)

34.3 + 2.4 (19.5-40)

Arterial umbilical cord pH 7.18 £ 0.15 (6.5-7.44)

7.31 £ 0.07 (6.85-7.50)

7.28 £ 0.07 (6.70-7.47)

Base excess (BE) -7.7 £ 5.4 (-30-2.5)

2.71+2.99 (-23.4-4.1)

4.2 + 3.4 (-30-7.4)
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Table 2: Maternal characteristics and indication for caesarean section.

Emergency c-section N (%) Elective c-section N (%) Second stage c-section N (%)
Maternal characteristics
Diabetes mellitus Typ 1 6 (1.9) 19 (1.2) 16 (1.3)
Gestational diabetes 24 (7.5) 156 (10.2) 112 (9.4)
Thrombophilia 5(1.6) 44 (2.9) 20 (1.7)
Essentiell hypertension 5(1.6) 53 (3.5%) 17 (1.4)
Pregnancy induced 10 (3.1) 111 (7.3) 34 (2.8)
hypertension
Preeklampsia 20 (6.3) 113 (7.4) 48 (4.0)
HELLP 2(0.6) 66 (4.3) 9 (0.8)
Previous placental abruptio 65 (20.3) 15 (1.0) 20 (1.7)
Previous c-section 39 (12.2) 320 (20.9) 178 (14.9)
Indication for c-section
Pathological CTG 227 (70.9) 156 (10.2) 442 (36.9)
Pathological CTG with 26 (8.1) - 15(1.3)
evidence of foetal acidosis
Placental abruptio 42 (13.1) 14 (0.9) 17 (1.4)
Eclampsia 8 (2.5) - -
Umbilical cord prolapse/arm 6 (1.9) - 3(0.3)
prolapse
Abnormal foetal presentation 6 (1.9) - 6 (0.5)
Placenta praevia with 2(0.6) - 10 (0.8)
bleeding
Placenta praevia without - 41 (2.7)/1 (0.07) -
bleeding/Vasa praevia
Uterine rupture 1(0.3) 1 (0.07) 2(0.2)
Maternal syncope 1(0.3) - -
Polytrauma 1(0.3) - -
HELLP/Preeclampsia - 132 (8.6) 17 (1.4)
Maternal underlying disease |- 375 (24.5) 3(0.3)
Failed induction of labour - 22 (1.4) 132 (11.0)
Failure to progress - - 368 (30.7)
Request/maternal exhaustion - 350 (22.9) 108 (9.0)
Prematureness (< 34 weeks)/ - 7 (0.5)/5 (0.3) 26 (2.3)
foetal anomalies
Amnion infection syndrome - 11 (0.7) 39 (3.3)
Intrauterine growth restriction/ - 100 (6.5) 9(0.8)
pathological Doppler
Previous c-section/previous - 166 (10.9)/57 (3.7) -
uterine surgery
Makrosomia - 90 (5.9) -
Table 3: Absolute und relative (%) distribution of birth modi depending on time and weekday.
Absolute Procent (%) Absolute Procent (%)
Time 8-16 16-24 24-8 & 8-16 16-24 24-8 Weekday Weekend I Weekday Weekend
Emergency c-section 152 |94 74 320 |47.50 29.37 23.13 247 73 320 77.19 22.81
Elective c-section 1146 268 114 1528 75.00 17.54 7.46 1381 147 1528 90.38 9.62
Second stage c-section 560 401 236 1197 46.78 33.50 19.72 934 263 1197 78.03 21.97
I 1858 763 424 3045 61.02 25.06 13.92 2562 483 3045 84.14 15.86

In the emergency caesarean group APGAR-scores
are higher between 1600 and 2400 than at any other
time. Here week-days barely differ from the weekend.

There are no differences in regard to the pH values.

significantly higher between 0800 and 1600 in compari-
son to other times and also on weekdays in comparison
to weekends. The pH value does not differ within these

time periods, but is higher in elective c-sections than in
emergency caesareans.

The necessity for intubation seems to be less fre-
guent between 1600 and 2400 as well as at the week-

end. The necessity for reanimation and transfer to NICU
occurs at a similar level. However, these differences are

not significant.

Regarding the elective c-sections, APGAR-scores are

The oxygen mask is used significantly more often be-

tween 1600 and 2400 (p = 0.002) in comparison to other
times and more often at the weekend than during the

week (p = 0.0081). The reanimation rate (p = 0.0026)
and the transfer to NICU (p = 0.0001) is significantly

higher between 1600 and 2400.
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Table 4: APGAR-score and pH-outcome value for emergency, elective and second stage c-section with regards on the whole

collective and considering time and weekday.

APGAR 1° | p-value APGARS5‘ |p-value APGAR 10¢ p-value pH p-value
Emergency c-section 6.62 8.21 9.01 7.18
whole sample
8-16 6.60 0.9442 8.14 0.7362 8.93 0.6372 7.20 0.3520
16-24 6.76 0.6196 8.34 0.5569 9.19 0.3372 717 0.4413
24-8 6.47 0.6541 8.18 0.5569 8.93 0.7383 717 0.4413
Weekday 6.54 0.7265 8.15 0.6990 8.99 0.8968 7.18 0.9045
Weekend 6.86 0.4038 8.42 0.3828 9.07 0.7805 7.18 0.7858
Elective c-section whole 8.43 9.46 9.72 7.31
sample
8-16 8.54 0.0310 9.54 0.0273 9.76 0.1253 7.31 0.8708
16-24 8.09 0.0005 9.19 0.0002 9.58 0.0061 7.30 0.6866
24-8 8.22 0.1503 9.34 0.1857 9.68 0.4637 7.31 0.9598
Weekday 8.48 0.3371 9.50 0.3097 9.74 0.4644 7.31 08127
Weekend 8.01 0.0010 9.14 0.0007 9.56 0.0061 7.30 10.4180
Second stage c- section 8.30 9.40 9.75 7.28
whole sample
8-16 8.32 0.7456 9.40 0.9107 9.73 0.5142 7.29 0.291
16-24 8.29 0.8934 9.39 0.9222 9.77 0.6670 7.28 0.710
24-8 8.26 0.7313 9.39 0.9585 9.78 0.4607 7.28 0.181
Weekday 8.32 0.7645 9.41 0.7833 9.76 0.8903 7.28 0.652
Weekend 8.23 0.5065 9.35 0.5461 9.74 0.7307 7.28 0.316

As regards second stage c-sections, the values for
the APGAR 1’ and 5’ after 1600 and at the weekend are
lower but not significantly. No significant differences
are portrayed for all other outcome parameters.

An emergency caesarean correlates significant-
ly more frequently with lower values for APGAR 1 (r =
-1.7587, p=0.00001), APGAR5 (r=-1.2233, p=0.00001),
APGAR 10 (r = -0.7295, p = 0.00001), pH (-0.1141, p =
0.00001) and an increased rate for the use of oxygen
mask (r = 1.5595, p = 0.00001), intubation (r = 2.1404, p
=0.00001), reanimation (r = 1.6451, p = 0.0001). as well
as transfer to NICU (r = 0.8812, p = 0.00001) in compari-
son to elective and second stage c-sections.

Taking into account the variables of time and week-
day, significantly higher values for APGAR 1 (r = 0.1737,
p = 0.0373) and a lower rate in reanimation (r = 0.5237,
p = 0.0064) are found between 0800 and 1600 in com-
parison to the other c-sections. In the time from 1600
to 2400 the NICU transfer rate was significantly higher
(r=0.2979, p = 0.0432) in emergency caesareans than
at any other time intervals. The other neonatal outcome
parameters do not show significant (all p-values > 0.5)
differences between emergency caesarean and elective
and second stage c-sections. Between working days and
the weekend no significant differences were found be-
tween type of births.

Sub analysis of the pH value

Sub analysis regarding pH values < 7.20 and < 7.15
revealed that the pH value was always significantly low-
er (pH<7.20,r=-0.0800, p =00001; pH < 7.15, r-0.0719,
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p = 0.00001) in those babies who were delivered by
emergency caesarean than in those by elective or sec-
ond stage c-sections, regardless of the variables of time
and weekday (all p-values > 0.05).

Maternal outcome

Concerning the rate of anaemia (p > 0.05) and the
rate of blood loss (p > 0.05), no significant differences
depending on time of day and weekdays were found be-
tween the respective type of births.

In total, there were only a few complications. These
are listed as follows for the groups emergency caesar-
eans, elective and second stage c-sections: Bleeding
above 1,000ml in 5 (1.6%), 8 (0.5%) and 5 (0.4%) cases,
4 (1.3%), 8 (0.5%) and 8 (0.6%) impairments of wound
healing in need of revision, 3 (0.9%), 7 (0.5%) and 4
(0.3%) hysterectomies, 5 (1.6%), 10 (0.7%) and 8 (0.7%)
(re-) laparotomies, 7 (2.2%), 9 (0.6%) and 7 (0.6%) cases
of fever > 2 days p.p., 1 (0.31%), 3 (0.2%) and 2 (0.2%)
cases of sepsis. One woman, who received an emergen-
cy caesarean after a poly-trauma, died from her severe
injuries.

A further analysis of the maternal complication rate
divided into time and weekday, has not been carried
out due to the low case numbers and consequently
their limited validity.

The regression analysis shows that there is higher
blood loss (r =-0.7365, p = 0.00001), an increased anae-
mia rate (r = 0.8481, p = 0.0001) and an increased rate
of fever (r = 1.3355, p = 0.01345) in emergency c-sec-
tions than in elective or second stage c-sections.
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The blood loss during elective c-section is also signifi-
cantly increased (r = 0.1486, p = 0.0002) in comparison
to second stage c-section but lower than during emer-
gency caesareans.

Between 1600 and 2400, the anaemia rate (r =
-0.2928, p = 0.0310) was higher in emergency caesare-
ans than in elective and second stage c-sections. There-
by, the anaemia rate (r = 0.2753, p = 0.0138) was lower
during weekdays than at the weekend.

Influence of the incision-to-closure time in the over-
all collective

As expected, the incision-to-closure time did not show
a significant influence on the neonatal outcome (p-value
was always > 0.05) because logically the duration of the
surgery has no influence on the neonatal outcome.

In respect of the maternal outcomes the following
results are shown for the overall collective:

A positive correlation between the duration of the
surgery and the complication rate was noted. The lon-
ger the incision-to-closure time, the higher the blood

loss was (r = 0.0046, p = 0.00001), the higher the post-
operative anaemia rate (r = 0.0152, p = 0.00001), the
higher the amount of hysterectomies (r = 0.0377, p =
0.00001) and of (re-) laparotomies (r = 0.0192, p =
0.0001) and the rate of the postnatal occurrence of fe-
ver (r = 0.0132, p = 0.0462). However, the rate of for
impairment of wound healing (p = 0.7569) and sepsis (p
= 0.3811) differed not significantly.

Influence of the decision-to-delivery time in emer-
gency caesareans

The decision-to-delivery time had no significant in-
fluence on the maternal outcome parameter (all p-val-
ues > 0.05).

Figure 1 demonstrates that the longer the deci-
sion-to-delivery time, the lower the pH value at birth (r
=-0.6413, p = 0.0208) is. No significant difference could
be proven for the remaining parameters: APGAR 1’ (p =
0.8387), APGAR 5’ (p = 0.9974), APGAR 10’ (p = 0.6618),
interventions with oxygen mask (p = 0.6122), intubation
(p =0.7351), reanimation (p = 0.2263), transfer to NICU
(p=0.5118).
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Subsequently, the analysis in dependency to week-
days and the weekend as well as the time showed the
following result: The delivery-to-decision time was sig-
nificantly shorter (r =-1.480, p = 0.000302) on weekdays
than at the weekend (Figure 2).

On weekdays, the pH-value was significantly lower,
the longer the decision-to-delivery time (r = -0.9122, p
=0.0151) took. At the weekend no significance could be
established (p = 0.5019), which, however, could be due
to the low case numbers.

In respect to the variable time, the following results
were noted:

Between 0800 and 1600 (r = -0.9214, p = 0.036)
shorter decision-to-delivery times were established in
comparison to 1600 to 2400. The decision-to-delivery
time between 2400 and 0800 (r = 0.8265, p = 0.0441)
was significantly longer than between 0800 and 1600 as
well as between 1600 and 2400 (Figure 2).

Taking into account the variable time, no significant
differences could be determined with regard to the
neonatal and maternal outcomes (all p-values > 0.05).

Discussion

In their guidelines various national and international
professional associations recommend that an emergen-
cy caesarean should be carried out within 20 to 30 min-
utes [4-7].

In the meantime, several studies have evaluated
both the feasibility of the time limit and the complica-
tion rate during emergency caesareans in comparison
to the planned caesarean sections [13-19]. A review
analysis [13] resulted in the fact that 82% of the emer-
gency caesareans could be carried out within 30 min-
utes. Yet, the 5" APGAR score and the birth pH value
were worse in deliveries within 30 minutes. Various
studies [9,20,21] also came to the conclusion that the
neonatal outcome was worse if delivery was within 30
minutes after indication and that the outcome does not
necessarily have to be worse if the decision-to-delivery
time is longer than 30 minutes [9,13,21,22]. Other stud-
ies [10,11,23,24] were not able to prove a correlation
between umbilical cord-outcome- pH values, APGAR
values and decision-to-delivery time.

The contradictory data situation is highlighted again
by additional study results [14,16,17,25,26], which
prove that newborns with short decision-to-delivery
time had a better outcome and that despite a short
preparation time, the maternal risks and complications
do not increase. The results of this study also demon-
strated that the birth-pH was significantly lower with
extended decision-to-delivery time.

It certainly has to be taken into account in the analy-
sis of the emergency caesareans and the interpretation
of the study results that the indication for an emergency
caesarean is based on a real foetal stress situation, which
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in turn means that the rate of depressed newborns is
expected to be high. This is also reflected by the results
of this study. The average 1’ APGAR score was 6.62, 5’
APGAR score 8.21 and the birth pH values at 7,18 (Table
4). A correlation between the decision-to-delivery time
and the APGAR outcome values could not be proven.
Yet, this may be due to the overall relatively short deci-
sion-to-delivery time within our collective. Overall, our
study results were able to demonstrate that the neona-
tal morbidity and mortality rate was significantly lower
when the decision-to-delivery time was lower.

The comparison of the studies is sometimes difficult.
Although there is a consensus regard on the definition
‘emergency caesarean’, its use varies in everyday prac-
tice. Additionally, not all studies are from clinics with
maximum care (Level | in Germany, Level Il in USA and
UK) so that there are not only differences in the organ-
isational process but also in the collective of expectant
mothers. This is due to the fact that one can expect a
higher percent of high risk pregnancies in a clinic with
maximum care.

An emergency caesarean can also increase compli-
cations on the part of the mother through operative
complications and the effect of the general anaesthetics
[21,26,27]. The complication rate in the present collec-
tive was low. The one maternal death was not due to
the emergency caesarean itself but due to the under-
lying problem of the severe poly-trauma. More recent
studies [16,17,28] cannot affirm the increased compli-
cation rate anymore despite less preparation time. This
is comprehensible as structural, organisational and hy-
gienic progress has lowered the complication rates. The
peri-operative antibiotic prophylaxis, which, by now,
has become part of the standards, was able to decrease
the postoperative infection rate drastically [29].

This retrospective analysis demonstrates that the de-
cision-to-delivery time of 20 minutes was feasible in 319
of 320 emergency caesareans. The decision-to-delivery
time concerning one emergency caesarean was 28 min-
utes. A new aspect of this study was the investigation of
the outcome in regard to the time of day and weekdays.
The results demonstrate that the decision-to-delivery
time was significantly shorter during weekdays and in
the morning between 0800 and 1600. During this period
the staff resources are fully available which guarantees
a quick realisation of the required measures.

Recently, studies were able to prove [30,31] that hu-
man receptivity, the realisation and implementation of
tasks and therefore the efficacy and the resulting safety
for the staff are inconsistent and that performance fol-
lows a circadian rhythm. Analyses of the medical care
[32-34] demonstrate the influence of the physicians’
and medical staff’s working hours as well as the influ-
ence of the shift and night work both on the cognitive
performance and the susceptibility to make medical er-
rors as well as on their well-being.
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Significant differences concerning the neonatal and
maternal outcomes were not shown in our study. Yet, is
has to be mentioned that the results are representative
for a house with maximum care, in which there is a full
team consisting of obstetrical staff, surgery care, the an-
aesthetics team and the paediatric team present at any
time and any weekday.

Skilled staff within a team, present and ready to act
within minutes, are certainly significant factors which
influence the decision-to-delivery time, as well as the
distance between cubicle of the delivery room and the
operating theater. Furthermore, studies were able to
show that the decision-to-delivery time was significant-
ly shorter with skilled and trained staff [35].

Limitation of the Study

The retrospective data analysis allows the insight
into the documented course of birth and the indication
emergency caesarean. Yet, it is impossible to analyse
and quantify the detailed perception and observation of
the Obstetrics. This is certainly also viewed as a limita-
tion in studies which have been carried out previously.

Moreover, these are the study results of data from a
university clinic, in which the organisational, interdisci-
plinary and staff emergency caesarean alarm structure
has been established in the obstetric department for
years.

On the other hand, prospective, randomised stud-
ies are not realisable nor ethically justifiable as preg-
nant women, who are in an emergency situation due to
their condition or due to the foetal situation, cannot be
randomised into groups, which deliver either within 20
minutes or after 20 minutes.

Conclusion

Nowadays, the time interval determined within
guidelines plays an important role in court cases [8,9],
whereby the defined time is supposed to serve as a
point of reference and the constellation in each case
ought to be evaluated individually [36].

Numerous studies have shown that a delivery within
20 to 30 minutes after recognition of the emergency, is
unfortunately not necessarily accompanied by a good
neonatal and maternal outcome and therefore there is
no guarantee.

Fundamentally, it should be noted that it seems
reasonable to carry out an emergency caesarean or a
second stage c-section as quickly as possible after the
indication.

Nowadays, the adherence to a decision-to-delivery
time serves as a quality indicator for the organisation-
al structure within the obstetric department, especially
clinics of maximum care. High rates in decision-to-de-
livery times may indicate relevant organisational prob-
lems.

Staboulidou et al. Int J Womens Health Wellness 2018, 4:080

The results of this study, which are representative of
a level | clinic in Germany, show that a decision-to-de-
livery time of 20 minutes is feasible in the majority of
cases with well established organisational structures
and skilled staff.

The maternal complication rate during emergen-
cy caesareans is not significantly higher than the rate
during elective and second stage c-sections.
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