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Background: Decision to delivery [DDI] interval is the time interval between decision
for caesarean section [CS] and delivery of baby. The ideal DDI for emergency CS is not
known; there is controversy over the best DDI to avoid preventable perinatal morbidity
and mortality. Aims and Objectives: This study was conducted to find out the DDI we
could achieve for Category-1 and Category-2 CS and evaluate our findings against the
recommendations by National Institute for Clinical Excellence [NICE]. We also studied the
association of DDI with perinatal outcome and explored the reasons for prolongation of
DDI. Materials and Methods: This was a prospective study conducted over a period of
6 months. All women who underwent CS and meeting the inclusion criteria were recruited
for the study. DDI was calculated as the time interval between decision making and delivery
of baby, in minutes [min]. Data was collected for maternal socio-demographic variables,
CS indication and complications and perinatal outcome. Analysis was done using SPSS
version 21.0. Results: Ninety out of one hundred eighty-one CS was evaluated. Cases were
grouped as Group | [including cases where we could achieve the recommended DDI] and
Group Il [including cases where we could not achieve the recommended DDI]. The average
DDI was 55.04 min for category- 1 and 55.13 for category-2 CS. For Category-1 CS, all
the cases qualified for entry into Group Il because we could not achieve a DDI of 30 min.
For Category-2 CS there were 22 cases in Group | and 14 cases in Group Il. There was
no difference in perinatal outcome between the groups. Conclusion: It was not feasible to
achieve the 30 min DDI for Category-1 CS in the present study. The DDI of 30-75 min for
Category-2 could be achieved in 61.11% cases. The most common reason for failure to
achieve the recommended DDI was related to issues with anaesthesia in the pre-operative
room as well as inside the theatre in the pre-induction phase. Delay in category-2 CS was
not associated with poor perinatal outcome.
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INTRODUCTION

Decision to delivery interval [DDI] is defined as the
time interval [in minutes| between decision for cesatean
section [CS] and delivery of baby. A pragmatic balance
of DDI to ensure good perinatal outcomes is still
investigational. National Institute of Clinical excellence
[NICE] recommends a DDI of 30- and 30-75 minutes

[min] for Category 1 and 2 CS respectively to avoid
preventable perinatal morbidity and mortality.! However,
this DDI is difficult to achieve in a large majority of low- as
well as good-resource settings.**

Many investigators have questioned this recommendation
due to lack of evidence on the subject.”® Others have found
that in resource constrained clinical settings, the DDI
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suggested by NICE is achievable in less than 3% of cases.”®
Nair et al.,” and Singh et al.,'’ observed that not only is this
DDI impractical to achieve, but a delay upto 15 -30 min
does not have a significant impact on perinatal outcome.
Dunn et al.,!! also concluded that a shorter DDI does not
ensure improvement in perinatal outcomes.

The present study was planned to assess the feasibility of
achieving the DDI recommended by NICE for Category
1- and 2- CS and its association with perinatal outcome. As
a secondary outcome measure, we planned to investigate
the common causes of failure to achieve the DDI.

MATERIALS AND METHODS

This was a prospective project conducted over a period
of six months in the department of Obstetrics and
Gynaecology at Era’s Lucknow Medical College and
Hospital. The study was approved by the institutional
ethics committee. Data collection was carried out from
September 2019 till February 2020. All women during
this period, undergoing category 1- or 2- CS, at or after
37 weeks gestation and using spinal anaesthesia [SA] were
recruited for the study after informed consent. Women
with fetal anomalies and antenatal uterine demise were
excluded from the study.

Decision for CS was taken by the senior resident on
duty in consultation with the Consultant, on the basis of
available clinical information. The time when decision was
finalized and the Category of CS according to indication
was recorded in the case file. Indications were classified
in accordance with NICE recommendation. Emergency
CS [ECS] were either classified as Category 1 when there
was immediate threat to the life of mother and/or fetus,
or Category 2 when there was maternal and/or fetal
compromise that was not immediately life threatening,

DDI was calculated as the time interval between decision

making and delivery of baby. This continuum was further

divided into three intervals.

e Interval I [A-B]: Decision by obstetric team [A] and
transfer of patient to operation theatre [OT] [B].

e Interval II [B—C]: Arrival of the patient in OT [B] to
induction of anesthesia [C].

e Interval III [C-DJ: From anesthesia induction [C] to
delivery of baby[D].

A structured proforma was used to note maternal socio-
demographic data, DDI and causes of delay, indication for
CS, APGAR score, NICU admission and hospital stay. The
time of receiving the patient in the post-operative ward
was noted, and hospital stay calculated from that time.
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A prolonged hospital stay was defined as admission in the
hospital for more than 4 days.

Statistical analysis

Relevant data was entered in MS excel and SPSS version 21.0.
We assessed data normality by Kolmogorov-Smirnov test.
The subjects were grouped into two groups [Group I and
II depending on whether we were successful in achieving
the recommended DDI or not, respectively|. Perinatal
complications were presented as number [proportion] and
compared using Chi square test. All time intervals including
DDI, age and BMI were expressed as mean +/- SD and
compared using student t- test or analysis of variance as
appropriate. Association of perinatal outcome with DDI
categories [30 min, 30-75 min, and >75min| was calculated
using Chi square test and Student ~test. A p-value < 0.05
was considered statistically significant.

RESULTS

A total of 181 emergency CS were performed in the
study period. 91 CS were excluded as they did not fulfill
the inclusion criteria. Out of 90 CS included in the final
analysis, 54 were Category-1 and 36 were Category-2 on
the basis of indications (Table 1).

The average age of subjects was 27+/- 4 years and BMI was
24+ /-3. The most common indication was fetal distress
and negative consent for trial of labour after CS [TOLAC]
for Category-1 and 2- CS respectively.

The mean DDI was 55.04 + 11.17 min for Category-1
and 55.13 + 11.34 min for Category-2 CS (Table 2). There
was no difference in the achievable DDI between the two
groups. The shortest DDI was achieved for severe pre
eclampsia with impending eclampsia and poor BISHOP
score [37.62 min]; the longest DDI was for previous CS
with negative consent for TOLAC [71.29 min].

Table 3 compares the perinatal outcome between the study
groups. There was no significant difference in the outcomes
for babies in the two groups. We could not compare
Category-1 CS performed within stipulated time with those
exceeding it because we could not achieve recommended
DDI for any Category-1 CS. When Category 2 CS was
divided into those who could be performed within the time
frame suggested vis-a-vis those CS who had a delayed DDI,
no difference was found with respect to neonatal outcome.

The reasons for delay in DDI are shown in Table 4. Non-
availability of investigations and delay in spinal anesthesia
were found to be the main causes of delay accounting for
30.26% CS in each group.
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DISCUSSION

The present study was conducted to investigate if it is
feasible to achieve the DDI recommended for Category
1- and 2- CS at a tertiary care hospital in the context of a
developing country. This is an especially pertinent question
for resource constrained settings, where, in the best of

Indication Number Percentage Mean SD
[%]
Category 1
Fetal distress 37 41.11 58.13 11.71
cord prolapse 1 1.1 51.32
Obstructed labour 3 3.33 63.89 6.34
Deep transverse 3 3.33 53.57 7.41
arrest
Scar tenderness 10 11.11 49.19 482
Total 54 60
Category 2
Negative consent 12 13.33 71.29 1247
for TOLAC
Failed induction 3 3.33 48.98 578
Pre eclampsia 6 6.67 37.62 8.26
with impending
eclampsia with
poor BISOP
Others 15 16.67 5433 6.93
Total 36 40 5510 11.26
Category  Mean SD t test p value
1 [N=54] 55.04 11.17 0.01 0.98
2 [N=36] 55.13 11.34
Delay Chi p value
Yes No Square
N % N %
1 [N=54] 54 100 0 0 7.93 <0.01*
2 [N=36] 22 61.11 14 38.89

circumstances we might not be able to hasten DDI due to
system limitations.

The present study had a total of 181 CS out of which 54
qualified for Category 1 CS and 36 for Category 2 CS. Our
average DDI was 55.04 min and 55.13 for Category 1- and
2- CS respectively. In none of the cases were we able to
achieve a DDI of 30 min for Category 1 CS. Radhakrishnan
et al.,'? collected data on 275 CS cases and found a mean
DDI of 183.24 minutes [122+/- 89 minutes for Category
1 CS]. They concluded that in the context of a developing
nation, a more reasonable time frame would be better
suited for ECS. Brandt et al.,”” did a retrospective study in
a Germany, on 437 women who underwent CS and found
that they could adhere to a DDI of 20 minutes in 98.7%
cases and had a mean DDI of 7.66 minutes. However, the
same parameters would not be appropriate in the context
of aresource limited country. Interestingly, within the same
setting, the DDI was significantly prolonged outside core
working hours. All the ECS in the study were done using
general anesthesia [GA] whereas in the present study, all the
ECS were done under SA; this would clearly have an effect
on the DDI. At our institute, we perform rapid sequence
SA for most of the Category-1 CS. However, at times we
are constrained to use multiple attempts at SA, despite the
existing policies. Besides better perinatal side effect and
complication profile, due to discrepancy in manpower and
workload, it is not possible in our situation to administer
GA for ECS as a routine. The same infrastructural
[including equipment]| and manpower limitations would
probably be seen in other low resource settings.

In a review, Rashid et al.,'* observed that stringent adherence
to a DDI of 30 min for Category 1 CS is very difficult
to achieve in regular practice. They further commented
that the pressure of adhering to the 30 min DDI can in
fact have a negative impact on feto-maternal outcomes

Variables Delay Category Il [36] Delay Category 1[54]
Group Il [14] Group | [22] Group Il [0] Group | [54]
N % N % N % N %
Prolonged Hospital Stay
Yes 3 2143 6 27.27 0 0 8 14.81
No 11 78.57 16 72.73 0 0 46 85.19
Chi square: 0.16 P value:0.69
NICU Admission
Yes 5 35.71 7 31.82 0 0 25 46.30
No 9 64.29 15 68.18 0 0 29 53.70
Chi square: 0.06 Chi square: 0.81
Neonatal death
Yes 0 0 1 4.55 0 0 6 11.11
No 14 100 21 95.45 0 0 48 88.89
Chi square: 0.11 Chi square: 0.73
Total 14 100 22 100.00 0 0 54 100
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Reason Average delay time Total
1. -60 min >60min
N % N % N
Unavailability of 11 478 12 522 23
investigation
Non-availability of OT 1 25 3 75 4
technician
Ongoing Previous Surgery 3 100 0 0 3
Giving Spinal Anesthesia 12 5217 11 47.83 23
Obtaining Consent 6 40 9 60 15
Shifting to OT 4 50 4 50 8
Total 37 486 39 514 76

by compromise on asepsis, surgical technique, antibiotic
prophylaxis, omission of bladder catheterisation etc.

In our analysis, the maximum delay occurred at interval
II i.e. from arrival of patient in the OT to induction of
anesthesia [30.26%]. The most common treason for delay
was non- availability of investigations [30.26%]. Other
reasons included delay in shifting the patient to OT,
delay in consent, delay in availability of staff because of
another surgery and multiple attempts at spinal anesthesia.
Radhakrishnan et al.,'* found non-availability of OT as the
most important cause of delay, which would be relevant
in their settings of a tertiary care government medical
college with a massive workload of patients. Similar to
our observations, Yakasai et al.,"”® found that the most
important causes of failure to achieve optimal DDI were
related to anesthesia.

There is a need for identifying obstacles responsible for
delay at various levels and addressing such issues in order to
decrease the overall DDI. Studies have suggested locating
the operating room near delivery room, availability of OT
staff along with obstetrician and anaesthesiologist along
with an effective team work can effectively reduce the
overall interval.

The present study did not find an increased risk of adverse
perinatal outcome with an increase in DDI for Category
1 CS. Since we could not perform Category 1 CS within
30 min, we were not able to compare outcomes with
those cases that were able to achieve the recommended
DDI. Many investigators have found similar observations.
Yakasai et al.,"” found that despite a delay of > 30min in
87% cases, about 83.4 % of the cases had a good feto-
maternal outcome. Boriboonhirunsarn et al.,'* found a
DDI of >3 0 min for Category 1 CS in 93.4% of cases
and noted no significant difference among groups relative
to birth weight, birth asphyxia and NICU admission.

There were 6 neonatal deaths in the present analysis. Out
of these, 4 mothers had CS for fetal distress, and 2 had scar
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tenderness. While FD was the most common indication of
Category-1 overall, out of 37 babies, only 4 died. It could be
that these babies were already compromised in the antenatal
period and prolongation of DDI was not the only reason
for fetal demise. One CS was done for cord prolapse had
a DDI of 51.32 min; the baby still had a good outcome.
Therefore, it becomes very difficult to categorize the DDI
when correlated with fetal outcome. We feel that more
research is required in this area to better define a DDI that
has global applicability and is optimized for usage especially
in the context of resource limited settings.

Limitations of the study

Our study is limited by numbers and the absence of
maternal outcomes in terms of surgical site infection,
surgical blood loss, urinary tract infections, post-operative
recovery, etc. We did try to rule out bias related to
anaesthetic methods by including only SA. However, GA
is recommended for Category-1 CS, hence DDI has been
determined accordingly. Besides, maternal factors such as
BMI, previous surgery and external factors such as time
of sutgery [day/night] would also affect DDI.

CONCLUSION

It was not feasible to achieve the 30 min DDI for Category
1 CS. A delay was universal. The DDI of 30-75 min for
Category 2 CS could be achieved in 61.11% cases. The most
common reason for failure to achieve the recommended
DDI was related to issues with anesthesia in the pre-
operative room as well as inside the theatre, in the pre-
induction phase. Delay in Category 2 CS was not associated
with poor perinatal outcome.
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