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ABSTRACT

Introduction: The global surge in cesarean deliveries necessitates safe anesthetic practices to optimize
outcomes. While the neuraxial block is the preferred method, specific conditions warrant general
anesthesia. This study is aimed to determine the prevalence of cesarean sections under general
anesthesia at a tertiary care center.

Methods: A descriptive cross-sectional study was conducted on cesarean sections performed between
April 14, 2013, and April 13, 2023, at a tertiary care center. Ethical approval was obtained from the
Institutional Review Committee (Reference number: 20092023 /01). Total sampling was done. Data
for the past ten years were manually collected from hospital records using a self-structured proforma
and analyzed using Microsoft Excel 2018 and IBM SPSS version 26. The point estimate and 95%
confidence interval were calculated for the study.

Results: In this study, there were 216 (2.98%) (95% CI: 2.59-3.38%) cesarean sections under general
anesthesia in 10 years. Notably, among them, there were 103 (47.69%) primigravida, nullipara 130
(60.19%), 135 (62.50%) with no living children, and 161 (74.54%) without any past abortions. In most
cases, 182 (84.26%) were emergency procedures and 34 (15.74%) were elective. Fetal bradycardia
with distress was the primary indication observed in 121 (56.02%) cases, followed by 32 (14.81%)
maternal requests. Additionally, 21 (2.66%) cases were found initially planned as cesarean sections
under subarachnoid block but were converted to general anesthesia. The prevalence in this study
was found within the recommended limits.

Conclusions: The findings highlight that the majority of these procedures were emergency
cases, predominantly due to fetal distress, with a notable proportion involving primigravida and
nulliparous women.
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INTRODUCTION

Cesarean section is a surgical procedure that is
widely performed across the globe, with rising
rates in developing countries surpassing the WHO
recommendation rate of 10-15%." Neuraxial anesthesia
is the preferred choice, as the risk of mortality with
general anesthesia is 16.7 times higher than with
regional anesthesia.?® Thus, the use of general
anesthesia for cesarean section is recommended
for less than 5% of elective and less than 15% of
emergency cases.?

General anesthesia may be warranted in emergencies
due to a perceived lack of time for neuraxial block. This
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leads to general anesthesia being used for maternal,
obstetric, and fetal indications, failed technique, or
on maternal request.* However, advances in regional
anesthesia have reduced general anesthesia reliance
globally.?

This study aims to fill the gap in the existing literature
regarding the prevalence and indications for general
anesthesia in cesarean sections at a tertiary care center
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in Nepal.

Hence, this study aimed to determine the prevalence of
cesarean section performed under general anesthesia
at a tertiary care center in Nepal.

METHODS

This descriptive cross-sectional study was conducted
on cesarean section under general anesthesia at
the Department of Anesthesia and Intensive Care
of Kathmandu Medical College Teaching Hospital
(KMCTH), Sinamangal, Kathmandu, Nepal, after
obtaining ethical clearance from the Institutional
Review Committee (Reference number: 20092023/01).
The study was conducted between December 1 and
December 31, 2023. Total sampling method was
employed and all patients who underwent elective
and emergency cesarean section from April 14, 2013
to April 13, 2023 were analyzed in the study. Manual
counting of the cases that had undergone cesarean
section irrespective of anesthesia of choice in 10 years
was done only to facilitate calculating the prevalence
of cesarean section under general anesthesia.

Any clinical data requiring clarification, difficult to
interpret or missing were excluded from the study.
The conversion of a failed spinal to general anesthesia
were excluded as it is not considered an appropriate
indication for the latter procedure. Consequently,
this scenario is not factored into the calculation of
the indication of cesarean section performed under
general anesthesia. The data was carefully collected
manually and recorded into a self-structured proforma.

The methodology in a similar research project
conducted in Nepal was carefully adapted to our
research, ensuring its relevance and accuracy.® The
proforma comprised a section for ascertaining crucial
demographic parameters, notably the age bracket
of patients undergoing cesarean sections under
general anesthesia. It also encompassed sections for
determining the primary indications necessitating
such procedures, assessing the prevalent obstetric
indices in this context, identifying the predominant
nature of these surgeries, and differentiating between
elective and emergency cases.

Data was collected using Microsoft Excel 2018, which
was later analyzed using Statistical Package for the
Social Sciences (IBM SPSS) version 26.

RESULTS

There were 7240 cesarean sections performed over
the period of 10 years, out of which, 216 (2.98%; 2.59-
3.38, 95% Cl) cesarean sections were performed under
general anesthesia. Out of total cesarean sections
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performed, emergency cesarean sections under
general anesthesia was 182 (2.51%) and elective
cesarean sections under general anesthesia was 34
(0.47%).

The cesarean section under general anesthesia in the
year 2014 was 16 (3.21%), in 2015 it was 22 (4.20%) and
in the year 2021 it was 11 (1.71%) (Table 1).

Table 1. Number of cesarean sections (CS) under
general anesthesia (GA) by year (n= 216).

Year* Total CS
number under
of CS GA

n (%)

April 14, 2013 to April 13,2014 498 16 (3.21)

April 14, 2014 to April 13,2015 524 22 (4.20)

April 14, 2015 to April 12,2016 741 15 (2.02)

April 13, 2016 to April 13,2017 704 26 (3.69)

April 14, 2017 to April 13,2018 912 27 (2.96)

April 14, 2018 to April 13,2019 1019 39 (3.83)

April 14, 2019 to April 12,2020 839 25 (2.98)

April 13, 2020 to April 13, 2021 571 14 (2.45)

April 14, 2021 to April 13, 2022 643 11 (1.71)

April 14, 2022 to April 13,2023 789 21 (2.66)

Total 7240 216

(2.98)

*Data from April 14 to April 13 of the next year was
taken to match the Nepali calendar year.

The age of patients ranged from 16-47 years with
mean age of 27.66+4.98 years. In our study sample,
there were 103 (47.69%) primigravida, 130 (60.19%)
nullipara, 135 (62.50%) patients with no living children,
and 161 (74.54%) without any past abortions (Table 2).

Table 2. Cesarean section under general anesthesia
on various obstetric groups (n=216).

Variables n (%)

Age Group

Below 18 years 1(0.46)

18 to 24 years 58 (26.86)
25 to 34 years 140 (64.81)
35 to 44 years 16 (7.41)
45 years and above 1(0.46)
Gravida

1 (Primigravida) 103 (47.69)
2 65 (30.09)
3 36 (16.67)
4 8(3.70)

5 3(1.39)

8 1 (0.46)
Parity

0 (Nullipara) 130 (60.19)
1 65 (30.09)
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2 17 (7.87)

3 3(1.39)

5 1(0.46)
Number of living children

0 135 (62.50)
1 65 (30.09)
2 12 (5.56)

3 3(1.39)

5 1 (0.46)
Number of past abortions

0 161 (74.54)
1 44 (20.37)
2 9 (4.17)

3 1(0.46)

4 1(0.46)

Out of the total cesarean sections under general
anesthesia, 49 (22.68%) were performed in the 39"
week of gestation. The median gestational period for
these patients was 38 weeks. The range of gestational
weeks for patients undergoing cesarean section under
general anesthesia was found to be between 28 and
42 months. The CS under GA at 39 weeks was 49%
(Figure 1).
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Figure 1. Period of gestation undergoing cesarean
section under general anesthesia (n= 216).

Fetal bradycardia with fetal distress 121 (56.02%),
maternal request 32 (14.81%) were causes of cesarean
section under general anesthesia (Table 3). It is worth
noting that, in 21 (9.72%) cases, it was initially decided
to conduct cesarean sections under subarachnoid
block. However, these cases were later converted to
general anesthesia.

Table 3. Indication for cesarean section (n= 216).

Variable n (%)

Fetal bradycardia 121 (56.02)
On maternal request for CS under GA 32 (14.81)
Failed induction of labor with fetal 18 (8.33)
distress

Hepatic abnormalities 11 (5.09)
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Eclampsia 10 (4.63)
Cord prolapse 9(4.17)
Severe pre-eclampsia 8 (3.70)
Antepartum hemorrhage (abruptio 7 (3.24)

placentae, placenta previa)

DISCUSSION

Over ten years, the prevalence of cesarean sections
performed under general anesthesia was 216 (2.98%).
Comparatively, a similar study conducted in Western
Nepal over four years showed a prevalence of 4.84%.°
Another study conducted at Western Regional
Hospital showed a lower prevalence of 1.87%.°
Internationally, there is a wide range of prevalence;
studies conducted in Belgium between 2007 and 2015
showed a prevalence of 1.9%, while a tertiary care
center in Singapore reported a prevalence of 20.4%.47
In Boston, USA, the prevalence ranged between 0.5 -
1%.8 These variations in prevalence can be attributed
to factors such as the duration of data collection, the
types of patients encountered, the available resources
and services, the experience of the anesthesiologist
performing the procedure, hospital protocols, and the
demographic patterns of the patients.

The study found that the average age of women
undergoing a cesarean section under general
anesthesia was 27.66 years, which aligns with other
studies where the majority of patients are under the
age of 30."% The majority of patients in the study were
primigravida and nulliparous mothers, which may
have contributed to the findings. The median week
of gestation in our study was 38 weeks. Studies have
shown that elective cesarean deliveries were most
commonly performed in the first and second halves
of the 37" week of gestation, with rates of 91.0% and
92.6%, respectively.®

The majority of cesarean sections under general
anesthesia in our study were performed at 39 weeks
of gestation. Approximately 60.19% of the women
were nulliparous among the women undergoing
CS under GA. It is noteworthy that the American
College of Obstetricians and Gynecologists (ACOG)
recommends postponing these procedures until 39
weeks of gestation to ensure optimal fetal outcomes,
particularly for nulliparous women.™ This applies to all
cesarean sections; under general anesthesia or sub-
arachnoid block. It is also noteworthy that 47.69% of
the total sample were primigravida, consistent with
a previous study conducted at the same institution
with 51%." Studies have shown that primigravida has
a higher incidence of cesarean sections compared to
multigravida.m'2 A study on the profile of cesarean
sections at Kirtipur Hospital, Kathmandu, Nepal
shows that the rate of primigravida is as high as
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65.9%." Furthermore, certain studies suggest a higher
incidence of obstetric complications such as preterm
labor, oligohydramnios, deep transverse arrest, fetal
distress, intrauterine growth restriction (IUGR), and
placenta previa among primigravida.'?'

Outoftotal cesarean sections performed overthe period
of 10 years, 182 (2.51%) were performed under general
anesthesia in emergency circumstances. Similarly,
34 (0.47%) were performed electively. This latter
figure falls within the Royal College of Anesthetists'
recommended limits, which suggest that elective
cesarean sections should not exceed a prevalence
of 5% and emergency cesarean sections should not
exceed a prevalence of 15%.% The study's findings are
consistent with other research, which demonstrates
that general anesthesia is more frequently required in
emergency cases than in elective ones.>”® However, a
study conducted in western Nepal revealed that higher
rates of elective cesarean sections were performed
under general anesthesia than emergency cesarean
sections due to a higher rate of failed spinal anesthesia.’
It has been noted that more emergency procedures
tend to utilize general anesthesia compared to elective
ones. The reason behind this trend is the lack of time
for spinal anesthesia, which has been known to have a
slower and unpredictable time required for a surgical
block to develop to the desired level. This limitation
is particularly relevant in emergent conditions such
as category-l cesarean sections.” The availability of
a Neonatal Intensive Care Unit department, which
typically handles high-risk pregnancies and preterm
cases, can influence the high rate of emergency
cesarean sections performed under general anesthesia
at our institution.

The predominant indication for cesarean sections
performed under general anesthesia was fetal
bradycardia, accounting for 121 (56.02%) of all cases.
Meanwhile, maternal request accounted for 32
(14.81%). These findings are consistent with those of
a similar study conducted in Belgium.” In contrast, two
other studies in Nepal and Singapore found that failed
spinal anesthesia and maternal request were the most
common indications, respectively.*567 Fetal distress
was detected by monitoring the fetal heart rate using
cardiotocography. However, this method has been
known to overestimate the degree of fetal discomfort,
leading to a higher rate of cesarean sections. While
fetal scalp blood pH estimation is considered the gold
standard investigation to diagnose fetal distress, it is
not currently being implemented in our center. Our
institution has a lower rate of failed spinal anesthesia
compared to other studies conducted in Nepal (62.85%
and 32% respectively), and this may be attributed to
the fact that anesthetic techniques are performed
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mainly by senior residents under the guidance of a
team of experienced anesthesiologists at the capital
of the country.>® However, it is worth noting that the
rate of failed spinal techniques is still higher than
the data from Boston, USA, where it is less than 4%.8
The transition from unsuccessful spinal anesthesia to
general anesthesia is not deemed a suitable reason for
opting for the latter method. As a result, this particular
situation is not taken into account when determining
the indication of cesarean sections conducted with
general anesthesia.

This highlights the need for a multicentric study in
Nepal to evaluate the cesarean section rate performed
under general anesthesia, its indications, associated
factors, and outcomes.

The constraintsimposed by a single site of study signify
that the conclusions drawn from this research due to
limited resources may not be reliably extrapolated or
applied to broader populations, as the demographics,
characteristics, and circumstances of the participants
within this study may not fully represent the diversity
and variables present in larger, more heterogeneous
populations specifically representing the whole
country. The data for this research emanated from
manually recorded cases in the register books
spanning the last ten years. The exclusion of missing,
unclear, or improperly recorded data might have led to
an underrepresentation of the total number of cases.

CONCLUSIONS

The study indicates that cesarean sections under
general anesthesia have been relatively less at the
tertiary care center over the past decade. Most of
these procedures were emergency cases, often due
to fetal distress, and involved a significant number
of primigravida, nullipara, and women with no
prior abortion. Compared to similar studies, a lower
prevalence of general anesthesia was observed, and
its use for both elective and emergency cesarean
sections remains within the recommended threshold.
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