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ABSTRACT

Introduction: After subarachnoid block with conventional heavy Bupivacaine,
hypotension is the most common complication and is caused by decrease in systemic
vascular resistance and/or cardiac output. Even with standard doses of the drug for
parturient, there are evidences of severe hypotension and other complications despite
adequate analgesia and anaesthesia. Adjuvants are used to enhance the quality of
blocks with less complications.

Objectives: It was to evaluate the effectiveness of combining bupivacaine and
fentanyl for spinal anesthesia during lower segment Caesarean section (LSCS) as
opposed to using bupivacaine alone for the incidence of hypotension.

Methodology: This is a prospective study of 210 patients aged 18-35 years of
American society of Anesthesiologists Physical Status Il undergoing elective lower
segment Caesarean section, randomly assigned to two groups: Group A, received a
mixture of intrathecal 2ml of 0.5% Bupivacaine and 10 mcg Fentanyl(2.2ml) and Group
B, received only 2.2 ml of Bupivacaine. Noninvasive blood pressure was checked at
1,2,4,6,10,20,40 and 60 min after subarachnoid block and then post-surgery.

Results: The occurrence of hypotension was higher in Group B (26.6%) compared to
Group A (8.6%).

Conclusion: Our study suggests that the intrathecal Fentanyl-Bupivacaine
combination is effective in reducing the incidence of hypotension after SAB for elective
LSCS. Additional research is needed to determine this combination’s optimal dosage
and timing.

INTRODUCTION

During lower segment caesarean section (LSCS) surgeries, it is common for patients to
experience a significant drop in blood pressure (systolic blood pressure <90 mmHg), a
condition known as hypotension®. Research has shown that as many as 60% to 80% of
LSCS patients may be affected by hypotension due to the vasodilating effects of spinal
anesthesia?. Healthcare professionals carefully monitor patients undergoing LSCS to
promptly detect and address hypotension to avoid any complications for both the
mother and the baby.

Every vyear, around 15 million spinal anesthesia procedures are performed
worldwide®. The choice of anesthesia is influenced by factors such as the specific
surgery’s requirements, the patient’s personal preferences, and the skill level of
the anesthesiologist. Anesthesiologists have a range of options at their disposal for
intrathecal use, including bupivacaine, hyperbaric bupivacaine, ropivacaine, and
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levobupivacaine *°. Bupivacaine, a type of local anesthetic known
as an amide, is highly potent with a slow onset and long-lasting
effects. For cesarean sections, the recommended intrathecal
dose of hyperbaric bupivacaine ranges from 12 to 15 mg®°.
During cesarean deliveries, there is often manipulation of the
peritoneum and intraperitoneal organs, leading to intraoperative
visceral pain. By using high doses of hyperbaric bupivacaine, the
occurrence of intraoperative visceral pain can be minimized®.
However, administering spinal anesthesia during a cesarean
section continues to be a difficult task for anesthetists due to
the risk of severe low blood pressure caused by high doses of
bupivacaine or the potential for inadequate anesthesia from low
doses of bupivacaine.

A recent thorough review and analysis of ten randomized trials
revealed that mothers who were administered a combination
of low-dose bupivacaine and fentanyl had a lower risk of
experiencing hypotension compared to those who were given
traditional doses of bupivacaine alone’. The results showed
a significant reduction in the incidence of hypotension with
the combined approach. Fentanyl stands out among synthetic
opioids for its increased strength, quick onset of effects, and
rapid distribution throughout the body. This leads to a decrease
in the drug’s concentration in the blood, ultimately improving
pain relief following surgery &. Given the above, the purpose of
the study is to compare the incidence of hypotension between
intrathecal Fentanyl-Bupivacaine combination and Bupivacaine
alone.

METHODOLOGY

A prospective randomized double-blind study was done in the
operating theatre of the obstetric department at Nobel Medical
College Teaching Hospital from February 2023 to February 2024.
After approval from the institutional review committee, IRC-
NMCTH/735/2023 dated February 01, 2023, informed consent
was obtained from the patients before the study and written
consent was collected from women with ASA PS II, who were
between 18-35 years old and had a normal, uncomplicated
pregnancy. Parturient scheduled for an elective cesarean section
and willing to participate in the study were included. Randomly
allocated two distinct groups using sealed envelope technique
were formed for the study. The sample size was calculated by
using standard protocol and previous study °.  Sample size
(n)= ((Z_ (@) +Z_B) » (2) @SDE"2)/d"2 Where, SD (standard
deviation = 2.52 as per previous study®) and desirable error
(d)=1, Confidence interval 95% ClI =0.84, and the power of test
at 80%. The final calculated sample size is 49.14, thus taken as
50 in each group. But, from a statistical perspective, we gathered
a total of 105 participants per group. After obtaining approval
from the institutional ethics committee and receiving written
informed consent, 105 patients were recruited in both groups
for the study.

Exclusion criteria for this study included women experiencing
complicated pregnancies involving conditions like preeclampsia,
pregnancy-induced  hypertension,  gestational  diabetes,
abnormal placenta (placenta previa), multiple pregnancies, body
mass index outside the range of 22 to 35, significant systemic

diseases (such as heart, kidney, or liver conditions), those in
need of emergency C-sections, individuals with allergies to the
medications being used in the study, and those opting out of
regional anesthesia.

After pre-anaesthetic checkup, all patients were explained
about the anaesthetic plan and premedication was prescribed.
Standard protocol of NPO of 8 hours was maintained. After
arrival in the operating room, an intravenous access with an
18 G cannula was secured in the non-dominant hand and a
balanced solution was infused at a rate of 20ml/kg. Standard
monitoring was achieved with baseline heart rate, non-invasive
blood pressure, oxygen saturation and ECG recordings. An
anesthesiologist and a resident doctor were chosen to gather
the data and received comprehensive training for a day on
effective data collection techniques. In addition, another doctor
was tasked with supporting and overseeing the data collection
process. The resident doctor was blinded to the procedure and
using sealed envelope technique he divided the patients into
two groups, group A and group B. Under all aseptic precautions,
spinal anesthesia was performed in sitting position with 25 G
Quincke spinal needle at L2-3/L3-4 interspace. After obtaining
free flow of CSF, Group A received 2 ml of hyperbaric bupivacaine
0.5% with 10 mcg fentanyl (0.2 ml) with total volume 2.2 ml while
group B received 0.5% hyperbaric bupivacaine (2.2 ml). After the
procedure, the patients were turned supine with a slight tilt to
the left side. Sensory block was confirmed with an alcohol swab
until reaching T6. The extent of the motor block was evaluated
using the modified Bromage scale (O=able to move hip, knee and
ankle; 1=unable to move hip but able to move knee and ankle;
2=unable to move hip and knee and but able to move ankle;
3=unable to move hip, knee and ankle) *°. Surgery commenced
once the sensation block reached the T6 level or higher.

After spinal anaesthesia, blood pressure was recorded every 2
min for first 10 minutes then till the end of surgery blood pressure
was recorded for every 5 min. Fall in blood pressure below 25%
of baseline was defined as hypotension and was managed with
intravenous fluids and incremental IV Mephentermine 6 mg.
Injection Oxytocin 5mg bolus was given after delivery of the
baby. Apgar scores were recorded at land 5 minutes. After
surgery patient was shifted to post anaesthesia care unit and
observed and blood pressure was noted every 15 min till patient
was shifted to post operative ward after regression of sensory
and motor block.

Intraoperative pain was evaluated using the Visual Analogue
Scale (VAS), a scale from 0 to 10, whenever the patient
experienced discomfort or pain during the procedure. When the
VAS score exceeded 4, the patient was given injectable tramadol
50mg. Following the surgery, vital signs such as pulse and blood
pressure were only checked at various time points- 1, 2, 4, 6, 10-,
20-, 40-, and 60-minutes post-surgery .

The research data was analyzed using a variety of statistical
methods. The Kolmogorov-Smirnov test was utilized to assess
the normality of continuous data, while categorical data was
presented in terms of frequency and percentage. Descriptive
statistics such as mean and standard deviation were used to
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represent continuous data. The Statistical Package for the Social
Sciences (SPSS-21) software by IBM in Chicago, USA was used for
statistical analysis. Graphs illustrating the data were generated
using Prizm software. A p-value less than 0.05 was considered
statistically significant to determine the significance of the
results.

RESULTS

The research involved 210 patients of ASA PS Il who were
scheduled for elective cesarean section. They were randomly

Table 1: Baseline characteristics of study groups

split into two groups (Group A: received Bupivacaine and
Fentanyl and Group B: only Bupivacaine) each consisting of 105
LSCS patients. The average age of LSCS patients in group A was
25.3 + 4.09 years, while the average age in group B was 24.6 +
3.48 years. The p-value for the mean age comparison between
the two groups was calculated as 0.174, indicating that it was
not statistically significant. The study found that there was no
notable variance among the groups based on ASA grading, as
well as no significant discrepancies in parity, BMI, and gestational
age as evidenced by a p-value greater than 0.05 in Table 1.

T et T G a(105) | Grow o 05| Puaue

Age (years) 25.31+4.07
ASA (1) 95/10
BMI 35.47+6.05
Parity (n, %) | 29 (27.6)

>| 76 (72.4)
Gestational Age (weeks) 38.3+0.87
Duration of operation (minute) 63.19+6.91

Group A exhibited a faster onset of sensory block compared to
group B, with times of 1.3 £ 0.81 minutes and 1.7 £ 0.93 minutes,
respectively (p = 0.001). Furthermore, T6 levels were achieved
more quickly in group A than in group B in LSCS patients. The
average time for complete sensory recovery was 140.7 + 3.91
minutes for group A and 113.69 + 2.22 minutes for group B,

Table 2: Duration of sensory block statistics between two group

24.6+3.48 0.174
97/8 0.623
34.26+5.81 0.141
25 (23.8) 0.528

80 (76.2)

38.5+0.93 0.109
66.73+£7.38 0.0004*

showing statistical significance with a p-value of <0.001 (p
<0.01). The duration of effective analgesia was also significantly
longer in group A, lasting 196.77 + 6.13 minutes compared to
124.6 + 5.08 minutes in group B, with a p-value of <0.001 (p
<0.01) (Table 2).

Group A (N=105) Group B (N=105) | _Pvalue |

Sensory block onset (min) 1.3+0.81 1.740.93 0.0011

Sensory block time to achieve peak sensory level (min) 3.27+1.62 5.52+2.17 <0.0001
Sensory block time for complete sensory recovery (min) 140.7+3.91 113.69+2.22 <0.0001
Sensory block duration of effective analgesia (min) 196.77+6.13 124.6+5.08 <0.0001

LSCS patients of Group A exhibited a faster onset of motor
blockade, taking an average of 3.01 + 0.64 minutes, compared to
Group B which took 4.73 + 0.85 minutes for the motor blockade
to set in. This indicates that Group A experienced motor
blockade 36.6% faster than Group B. All patients in both groups

Table 3: Comparison of motor blockage between two groups

experienced a total cessation of motor function. The average
time for motor function to recover in group A was 176.9 + 8.27
minutes, while in group B it was 140.18 + 5.5 minutes, with a
significant difference of p < 0.001 as depicted in Table 3.

Group A (N=105) GroupB(N=105) | Pvalue _

Onset of motor block (min) 3.01+0.64
Time to reach maximum level (min) 8.43+1.05
Total duration of motor block (min) 176.948.27

There was significant difference between the two groups with
respect to blood pressure, 9 patients in group A had hypotension
and 28 patientsin group B had hypotension. Group B experienced
a higher incidence of hypotension at 26.6% compared to 8.6% in
group A, (Figure 1). Other issues such as nausea, vomiting, and
shivering were mild and did not necessitate further intervention.
None of the patients experienced respiratory depression, and

4.73+0.85 <0.001
10.1+1.39 <0.001
140.18+5.5 <0.001

the Apgar scores of the newborns at one minute and five minutes
ranged between 7 and 10 across all groups. Nausea was reported
in 10.4% of patients in group A and shivering in 12.6%, while in
group B, nausea was reported in 7.6% of patients and shivering
in 10.5%. Vomiting was reported in only 6-8% of patients in both
groups, which was not deemed statistically significant (p>0.05).
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Spinal Anesthesia-related Complications

30 40

Percentage (%)

Fig 1: Graphical representation displaying the prevalent
intraoperative issues experienced by distinct patient groups

during elective cesarean deliveries. Ns: non-significant; *:
p<0.05; ***: p<0.001.

DISCUSSION

Patients who are undergoing LSCS with spinal anesthesia may
experience improved comfort during the procedure when a
combination of local anesthetic and opioid agents is used. This
can lead to a longer-lasting spinal analgesic effect and reduce the
need for additional pain relief after the surgery >4 However, it is
important to consider potential side effects such as hypotension,
itching, nausea, dizziness, and breathing difficulties. Fentanyl
and bupivacaine are the most chosen drugs for spinal anesthesia
during cesarean sections due to their availability in preservative-
free forms and their ability to quickly penetrate nerve tissue,
which helps prevent the spread of the anesthesia to the brain
and spinal cord *°.

The research involved 210 LSCS patients who were ASA PS I
and were scheduled for elective cesarean section. Each patient
was assigned randomly to one of two groups: Group A, which
received a combination of Bupivacaine and Fentanyl, and Group
B, which only received Bupivacaine. Both groups of patients
had similar age, body mass index (BMI), number of previous
pregnancies (parity), and stage of pregnancy (gestational age).
Our research found that the time for sensory block development
was significantly faster in group A compared to group B with
times of 3.274£1.62 minutes and 5.52+2.17 minutes, respectively.
This aligns with findings from other studies > **. Interestingly,
del-Rio-Vellosillo et al. *® and Leo did not observe any difference
in sensory block development. Therefore, conflicting results
exist regarding the speed of sensory block development.

In the group that received bupivacaine and fentanyl, there
was a noticeable 36.6% incidence of complete motor block
development, which was notably different from the group that
only received bupivacaine. These findings are in line with previous
research?. Interestingly, some authors have suggested that
bupivacaine alone may be just as effective as the combination of

bupivacaine and fentanyl in producing a quality motor block ’.
On the other hand, literature stated that bupivacaine was found
to be equally effective as the combination of bupivacaine and
fentanyl in terms of motor block quality 8. However, the duration
of anesthesia was observed to be extended when bupivacaine
was administered on its own”.

The study showed that both high and low-dose bupivacaine
groups (Group B), with or without fentanyl, resulted in a
significant decrease in blood pressure during the first 30 minutes
of spinal anesthesia compared to the bupivacaine plus fentanyl
group (Group A). The rate of hypotension in group A was
recorded at 8.6%, while group B had a higher incidence at 26.6%.
When fentanyl was added to bupivacaine, a significant decrease
in the occurrence of hypotension was observed in LSCS patients.
Adverse effects like nausea, headaches, and tremors were also
noticed. The number of patients experiencing side effects was
lower in the group receiving bupivacaine plus fentanyl (group A)
comparedtogroup B which received bupivacaine alone. However,
the difference was not significant except for nausea. Nausea
and vomiting after the administration of subarachnoid opioids
happen due to their interaction with the opioid receptor of the
chemoreceptor trigger zone at the base of the fourth ventricle
°. Interestingly, the same low dose can enhance the block of local
anesthetics, reducing nociceptive stimulation during procedures
like peritoneal traction and uterine externalization. This can help
decrease nausea and vomiting & The discovery aligns with past
research led by Sjoeen et al ° which investigated the impact of
various doses of bupivacaine on both hemodynamic stability and
pain management. Additional studies by Venkata et al %, Sudan
et al. ?* and Piacherski and Muzyka, 22 further corroborated our
results, indicating that the addition of fentanyl to bupivacaine
resulted in a notable reduction in hypotension occurrences.
Overall, the combination of Intrathecal Fentanyl and Bupivacaine
has proven to be more successful in decreasing hypotension
during Lower Segment Cesarean Section (LSCS). The results of
this research endorse the utilization of this combination in real-
world medical applications.

CONCLUSION

Our study concludes that bupivacaine combined with intrathecal
fentanyl is effective in reducing the incidence of hypotension
during elective LSCS under subarachnoid block. Additional
research is needed to determine this combination’s optimal
dosage and timing.

LIMITATIONS OF THE STUDY Patients with ASA physical status
Il were only involved in this study. So, these results might not be
applicable in patients with higher grades. The sample size of the
study was small and was carried out at only one institution which
was too small for broad generalization.
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