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Abstract

Background: Cesarean section is one of the most frequently performed surgical procedures in obstetrics,
presenting unique challenges in anesthesia management due to pregnancy-induced physiological changes. This
study aims to evaluate the efficacy of spinal anesthesia in elective cesarean sections, addressing its advantages
and associated hemodynamic challenges.

Aim of the study: The aim of this study was to assess the efficacy of spinal anesthesia in elective cesarean
section.

Methods: This retrospective study, conducted at Bangabandhu Sheikh Mujib Medical University's Department
of Anaesthesia, Analgesia and Intensive Care Medicine from July 2022 to June 2023, included 64 women
undergoing elective cesarean sections with spinal anesthesia. Preoperative and intraoperative assessments
were standardized. Maternal satisfaction, postoperative pain, and neonatal outcomes were analyzed using SPSS
version 22.0.

Results: The study included 64 participants with a mean age of 32.69 + 5.99 years. Hypotension was observed
in 37.5% of cases, and 46.9% had a duration of anesthesia exceeding 100 minutes. Maternal satisfaction was
fairly high, with 50% fairly satisfied, 29.7% highly satisfied, and 20.3% not satisfied. In terms of VAS pain
scores, 68.8% of participants experienced mild pain (VAS < 3), 25.0% reported moderate pain (VAS 4-7), and
6.2% experienced severe pain (VAS > 8). Neonatal outcomes were favorable, with 96.9% having an Apgar
score >7 at 5 minutes, although 7.8% required NICU admission. Postoperative complications included nausea
in 23.4%, vomiting in 29.7%, and shivering in 46.9% of participants.

Conclusion: Spinal anesthesia is effective for elective cesarean sections, providing high maternal satisfaction
and favorable neonatal outcomes.
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1. INTRODUCTION Anesthetic management for cesarean sections
demands a dual focus—providing effective

arean section is one of the most fr ntl . . S
Cesarean section is one of the most frequently anesthesia for the mother while maintaining

performed surgical procedures in obstetrics,
presenting unique challenges in anesthesia ~ Optimal conditions for the unborn child.1-2.3.4
management due to  pregnancy-induced Each anesthetic technique, whether regional or
physiological ~ changes. These  changes, general, entails specific maternal and fetal risks.
particularly in the cardiovascular and respiratory
systems, heighten the complexity of ensuring
maternal and fetal safety during surgery.

In elective cesarean sections, the choice of
anesthesia offers an ideal opportunity to compare
the effectiveness, safety, and outcomes of various
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approaches, providing valuable insights to
optimize clinical practices.

Among the available anesthetic techniques,
spinal anesthesia has emerged as the preferred
choice for most cesarean sections due to its
simplicity,  cost-effectiveness, and rapid

onset.>:0.7 This technique provides a quick,
profound, and symmetrical sensory and motor
block using relatively low doses of local
anesthetics, ensuring  reliable  surgical

anesthesia. Hyperbaric bupivacaine is the most
commonly employed agent for spinal anesthesia,
particularly in elective cesarean sections, as it
offers excellent analgesia and muscle relaxation.
However, spinal anesthesia is not without risks.
Hemodynamic instability, including hypotension
and bradycardia, is a well-known complication,
necessitating vigilant monitoring and prompt
intervention to mitigate potential adverse effects

on both the mother and fetus.3

Adjuvants such as fentanyl have been extensively
studied to enhance the effects of spinal anesthesia.
Doses ranging from 2.5 to 50 pg have been
utilized in cesarean sections, with 25 pg being the

most commonly used dose. 910,11 whjle
effective, no definitive dose-effect relationship
has been established, and higher doses are
associated with adverse effects such as opioid-

induced hyperalgesia and tolerance.0 A major
maternal adverse effect of spinal anesthesia is
hypotension, which, if untreated, can lead to
serious fetal complications. Prophylactic
administration of intravenous 5-HT3 antagonists,
such as ondansetron, has shown promise in
mitigating hypotension and reducing vasopressor
requirements, thereby potentially improving both

maternal and fetal outcomes. 12 Despite its rapid
onset and reduced risk of aspiration, spinal
anesthesia has limitations, including the inability
to reinforce the block and the risk of hypotension,
which  necessitates careful perioperative

management. 13

This study aims to evaluate the efficacy of spinal
anesthesia in elective cesarean sections,
addressing both its advantages and associated
hemodynamic challenges. While prior research
has highlighted benefits such as simplicity and
affordability compared to epidural techniques, a
comprehensive evaluation of its safety and
effectiveness in clinical practice remains
essential. By focusing on maternal and fetal
outcomes, this research seeks to provide valuable
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insights into optimizing the use of spinal
anesthesia for elective cesarean sections.

2. OBJECTIVE

e The aim of this study was to assess the
efficacy of spinal anesthesia in elective
cesarean section.

3. METHODOLOGY & MATERIALS

This retrospective study was conducted in the
Department of Anaesthesia, Analgesia and
Intensive Care Medicine at Bangabandhu Sheikh
Mujib Medical University (BSMMU), Dhaka,
Bangladesh, from July 2022 to June 2023. A total
of 64 patients undergoing elective cesarean
section under spinal anesthesia were included in
the study.

Inclusion Criteria
e Women aged 18 years and older.

e Patients scheduled for elective cesarean
section.

e Individuals classified as ASA | or ASA II.

e Patients who provided written informed
consent for participation in the study.

Exclusion Criteria

e Patients with contraindications to spinal
anesthesia.

e Those undergoing
section.

e Individuals with pre-existing cardiovascular,
neurological, or coagulation disorders.

¢ Patients with incomplete medical records or
who declined to participate in follow-up
evaluations.

emergency cesarean

Written informed consent was obtained from all
participants to ensure confidentiality and
voluntary participation. Preoperative
assessments included a thorough medical history,
physical examination, and baseline vital
parameters. Spinal anesthesia was administered
in a standardized manner using 0.5% hyperbaric
bupivacaine, with patient positioning and drug
administration following departmental protocols.
Intraoperative monitoring involved continuous
assessment of heart rate, blood pressure, and
oxygen saturation. Maternal satisfaction and
postoperative pain were assessed using a Visual
Analog Scale (VAS), while neonatal outcomes
were measured through Apgar scores at 1 and 5
minutes and the need for NICU admission.
Postoperative complications, including nausea,
vomiting, and shivering, were documented and
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managed according to standard guidelines.

descriptive statistics, including frequencies and

Follow-up evaluations assessed maternal and percentages, to summarize demographic
neonatal outcomes, patient satisfaction, and characteristics,  clinical ~ outcomes,  and
recovery status. Data were compiled and complications.
analyzed using SPSS version 22.0, employing
4. RESULTS
Table 1. Demographic Characteristics of the Study Participants (n=64)
Variable Frequency (n) Percentage (%0)
21-30 23 35.9
Age (In years) 31-40 36 56.3
41-50 5 7.8
Mean=SD (years) 32.69+5.99
BMI (kg/m?) 32.15+5.17
Gestational age (weeks) 37.0+£14
Primigravida 30 46.9
Gravida Multigravida 34 53.1
ASA | 52 81.3
ASA Physical Status ASAI 12 18.7
Table 1 presents the demographic profile of the primigravida, while 34  (53.1%) were

study participants. The mean age of the
participants was 32.69 + 5.99 years. Among the
64 participants, 23 (35.9%) were aged 21-30
years, 36 (56.3%) were aged 31-40 years, and 5
(7.8%) were aged 41-50 years. Regarding
gravida status, 30 (46.9%) participants were

multigravida. In terms of ASA physical status, 52
(81.3%) participants were classified as ASA I,
and 12 (18.7%) were classified as ASA II. The
mean BMI of the participants was 32.15 = 5.17
kg/m?, and the mean gestational age was 37.0 £
1.4 weeks.

Table 2. Intraoperative Outcomes of the Study Participants (n=64)

Variable Frequency (n) Percentage (%0)
Hypotension (SBP < 90 mmHg) 24 375
Heart Rate Decrease/Bradycardia 19 29.7
Duration of Anesthesia > 100 min 30 46.9

Table 2 presents the intraoperative outcomes of
the study participants. Among the 64 participants,
24 (37.5%) experienced hypotension with
systolic blood pressure (SBP) dropping below 90

mmHg. A decrease in heart rate was observed in
19 (29.7%) participants. Additionally, the
duration of anesthesia exceeded 100 minutes in
30 (46.9%) cases.

Table 3. Maternal and Neonatal Outcomes of the Study Participants (n=64)

Variable Frequency (n) Percentage (%)
Highly satisfied 19 29.7
Maternal Satisfaction Fairly satisfied 32 50.0
Not satisfied 13 20.3
VAS Pain Score Mild Pain (< 3) 44 68.8
Moderate Pain (4-7) 16 25.0
Severe Pain (> 8) 4 6.2
Apgar Score >7 1 min 44 68.8
5 min 62 96.9
NICU Admission Yes 5 7.8
No 59 92.2

Table 3 presents the maternal and neonatal
outcomes of the study participants. Regarding
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maternal satisfaction, 50% of the participants
were fairly satisfied with the procedure, while
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29.7% were highly satisfied and 20.3% were not
satisfied. In terms of VAS pain scores, the
majority of participants (68.8%) experienced
mild pain (VAS < 3), while 25.0% reported
moderate pain (VAS 4-7), and 6.2% experienced
severe pain (VAS > 8). For the Apgar score,

68.8% of infants had a score >7 at 1 minute, with
a substantial increase to 96.9% at 5 minutes. As
for NICU admission, 7.8% of infants were
admitted to the NICU, while 92.2% did not
require admission.

Table 4. Postoperative Complications of Study Participants (n=64)

Complication Frequency (n) Percentage (%)
Nausea 15 23.4
Vomiting 19 29.7
Shivering 30 46.9

Table 4 presents the postoperative complications
observed in the study participants. Among the 64
participants, 15 (23.4%) experienced nausea, 19
(29.7%) had vomiting, and 30 (46.9%)
experienced shivering.

5. DISCUSSION

This study, conducted at the Department of
Anaesthesia, Analgesia and Intensive Care
Medicine at Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka, Bangladesh,
highlights the maternal and neonatal outcomes, as
well as the intraoperative and postoperative
complications associated with spinal anesthesia
in elective cesarean sections. The results
underscore the challenges of maintaining
hemodynamic stability, with hypotension and
heart rate  decreases being common
intraoperative occurrences. Additionally, the high
incidence of postoperative complications such as
shivering, nausea, and vomiting points to the
need for effective management strategies to
improve recovery. While most neonates had
favorable Apgar scores, the necessity for NICU
admissions in some cases indicates the
importance of close monitoring to ensure optimal
maternal and neonatal health outcomes.

In our study, the mean age of participants was
32.69 £+ 5.99 years, which aligns with findings by
Mohanta et al. The majority of participants were
aged 31-40 years (56.3%), consistent with our
results. The mean BMI of 32.15 + 5.17 kg/m?
reflects the elevated values noted by Ferrarezi et

al.14, highlighting perioperative considerations
for patients with higher BMI. The mean
gestational age of 37.0 + 1.4 weeks corresponds
with observations by Qublan et al. 1 5, supporting
the trend of cesarean sections performed near
term. Regarding gravida status, 46.9% were
primigravida and 53.1% multigravida, similar to
findings by Islam et al.10 Furthermore, ASA
classification revealed 81.3% ASA I and 18.7%
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ASA 11, which reflects a predominantly healthy
cohort, aligning with the findings of Islam et

al.17 These demographic trends reinforce the
consistency observed in elective cesarean section
populations, providing a solid context for
evaluating spinal anesthesia efficacy.

In our study, 37.5% of participants experienced
hypotension (SBP < 90 mmHg), which is

consistent with the findings by Fan et al. 18 who
reported a similar incidence of intraoperative
hypotension during spinal anesthesia. Heart rate
decreases were observed in 29.7% of cases,
reinforcing the common hemodynamic changes
associated with this technique. Additionally, the
duration of anesthesia exceeded 100 minutes in
46.9% of participants, aligning with extended

anesthesia times reported by Rosa et al.19,
emphasizing the need for vigilant intraoperative
monitoring during prolonged procedures.

Maternal satisfaction in our study showed
variation, with 50% of participants being fairly
satisfied, 29.7% highly satisfied, and 20.3% not
satisfied. These findings align with those reported

by Mohanta et al.14, who also examined
satisfaction with spinal anesthesia in cesarean
sections. Regarding pain, 68.8% of participants
experienced mild pain (VAS < 3), while 25.0%
reported moderate pain (VAS 4-7), and 6.2%
experienced severe pain (VAS > 8). This
distribution differs from the findings of Morgan et

al.zo, who noted a higher prevalence of severe
pain. Neonatal outcomes were generally
favorable, with 68.8% of infants having an Apgar
score >7 at 1 minute, improving to 96.9% at 5
minutes, which is similar to the results observed

by Qublan et al. 16 This indicates good neonatal
recovery. Additionally, 7.8% of infants required
NICU admission, aligning with findings from Jan

etal2l regarding the necessity for neonatal care
following cesarean sections. These results
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highlight the complex nature of maternal and
neonatal outcomes in cesarean sections under
spinal anesthesia.

Postoperative complications were observed in a
subset of participants, with 23.4% experiencing
nausea, 29.7% experiencing vomiting, and 46.9%
experiencing shivering. These findings align with

those of Islam et a1.17, who also reported similar
rates of postoperative nausea, vomiting, and
shivering following spinal anesthesia in cesarean
sections. The prevalence of shivering in our study
matches typical findings in the literature,
underscoring the importance of managing these
common postoperative effects. The relatively
high incidence of these complications suggests a
need for proactive measures to alleviate
discomfort and enhance the overall recovery
experience for patients undergoing spinal
anesthesia for elective cesarean sections.

6. LIMITATIONS OF THE STUDY
This study had some limitations:

e The study was conducted in a selected tertiary-
level hospital.

e The sample was not randomly selected.

e The study's limited geographic scope may
introduce sample bias, potentially affecting
the broader applicability of the findings.

7. CONCLUSION

This study evaluated the efficacy of spinal
anesthesia in elective cesarean sections.
Participants had a mean age of 32.69 years, with
a slight majority being multigravida. The
administration of spinal anesthesia was effective,
although some experienced hypotension and
extended anesthesia  duration.  Maternal
satisfaction was generally high. Neonatal
outcomes were favorable, with most infants
achieving high Apgar scores shortly after birth.
However, a few infants required NICU
admission. Postoperative complications included
nausea, vomiting, and shivering, highlighting the
need for careful monitoring. Overall, spinal
anesthesia proved to be an effective anesthetic
technique with manageable complications.
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