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Abstract:

Background: Effective postoperative analgesia is essential for patients undergoing mastectomy to facilitate
recovery, reduce opioid consumption, and prevent chronic postsurgical pain. The serratus anterior plane block
(SAPB) is a regional technique gaining popularity for its analgesic efficacy in breast surgeries. Adjuvants like
magnesium sulphate, when combined with local anesthetics such as bupivacaine, may enhance the duration and
quality of analgesia.

Aim: To evaluate the comparative analgesic efficacy of adding magnesium sulphate to bupivacaine in SAPB for
reducing postoperative pain following mastectomy.

Methods: This retrospective observational study was conducted at ANMMCH, Gaya, including 100 patients
undergoing unilateral mastectomy. Participants were divided into two groups: Group A (n=50) received SAPB
with 0.25% bupivacaine alone, while Group B (n=50) received SAPB with 0.25% bupivacaine plus 150 mg
magnesium sulphate. Postoperative pain was assessed using Visual Analogue Scale (VAS) scores at 1, 4, 8, 12,
and 24 hours. Rescue analgesia requirements and adverse effects were also recorded and statistically analyzed.
Results: VAS scores were significantly lower in Group B at all-time intervals (p<0.001), indicating superior
analgesia. Group B also had a significantly longer duration before requiring rescue analgesia and consumed
lower doses of tramadol (61.2 + 21.7 mg) compared to Group A (96.5 + 28.2 mg, p<0.001). The number of
patients requiring additional analgesia was also lower in Group B (44%) than in Group A (78%). Adverse
effects were minimal and comparable between the two groups.

Conclusion: The addition of magnesium sulphate to bupivacaine in SAPB significantly improves postoperative
pain control in mastectomy patients, reduces opioid consumption, and does not increase adverse effects.
Recommendations: Magnesium sulphate can be safely incorporated as an adjuvant to bupivacaine in SAP
blocks for mastectomy. Prospective, multicentric trials are recommended to further validate these findings and
optimize dosage protocols.

Keywords: Serratus Anterior Plane Block, Bupivacaine, Magnesium Sulphate, Mastectomy, Postoperative
Analgesia.
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Introduction

Breast cancer surgery, especially mastectomy, is
associated with significant postoperative pain,
which can hinder recovery and predispose patients
to chronic postsurgical pain (CPSP) if not
effectively managed. The intensity of acute pain
after mastectomy is often moderate to severe,
particularly in the first 24—48 hours postoperatively
[1]. Adequate analgesia is crucial not only for
patient comfort but also for early mobilization and
reduced hospital stay. Regional anesthesia
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techniques, such as the serratus anterior plane block
(SAPB), have gained popularity as part of
multimodal analgesia for thoracic surgeries,
including mastectomy [2].

SAPB involves the deposition of local anesthetic
either superficial or deep to the serratus anterior
muscle, targeting the lateral cutaneous branches of
the intercostal nerves. It provides effective
analgesia to the hemithorax and axillary region and
has shown to reduce opioid requirements
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postoperatively [3]. Bupivacaine, a long-acting
amide local anesthetic, is frequently used in SAPB
due to its prolonged duration of action. However,
its effect may still be inadequate in high-pain
procedures like mastectomy, leading to the
exploration of adjuvants to enhance block efficacy
and duration.

Magnesium sulphate has been proposed as a useful
adjunct in regional anesthesia. It acts as a non-
competitive ~ N-Methyl-D-aspartate ~ (NMDA)
receptor antagonist and also modulates calcium
influx into cells, potentially enhancing analgesia
and prolonging the duration of nerve blocks [4].
Several studies have investigated the analgesic
benefits of magnesium when added to local
anesthetics in various peripheral nerve blocks,
including SAPB. A randomized controlled trial by
Alshawadfy et al. found that adding magnesium
sulphate to bupivacaine in SAPB significantly
prolonged the duration of analgesia and reduced
pain scores in mastectomy patients [5].

Despite these promising results, there remains
limited consensus on the optimal dosage and safety
profile of magnesium sulphate in SAPB. Moreover,
data comparing its efficacy with other commonly
used adjuvants is sparse. Further clinical research is
necessary to validate the utility of magnesium
sulphate as a safe and effective adjunct to
bupivacaine in SAPB, particularly in breast cancer
surgeries. To evaluate the comparative analgesic
efficacy of adding magnesium sulphate to
bupivacaine in SAPB for reducing postoperative
pain following mastectomy.

Methodology

Study Design: This was a retrospective
observational study.

Study Setting: The study was carried out at
Anugrah Narayan Magadh Medical College and
Hospital (ANMMCH), Gaya, Bihar, India, a
tertiary care teaching hospital equipped with a
well-established anesthesia department and surgical
facilities for breast surgeries.

Study Duration: The data collection spanned a
period of 12 months, from November 2023 to
November 2024, covering all eligible patients who
underwent mastectomy and received SAP blocks
during this timeframe.

Participants: A total of 100 patients were included
in the study. The participants were divided into two
groups based on the type of analgesia received:

e Group A (n=50): Received SAP block with
bupivacaine alone.

e Group B (n=50): Received SAP block with
bupivacaine and magnesium sulphate.

Inclusion Criteria
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e Female patients aged 18 to 65 years.

e  ASA physical status I or II.

e Underwent unilateral mastectomy under
general anesthesia with an ultrasound-guided
SAP block.

e Complete and legible anesthesia and
postoperative records available.

Exclusion Criteria

e Patients with known allergy to local
anesthetics or magnesium sulphate.

e Patients with chronic pain or pre-existing
neurological disorders.

e Patients on long-term analgesic therapy or with
incomplete documentation.

e Conversion to other blocks or intraoperative
complications requiring alteration of pain
management protocol.

Bias: To minimize selection bias, patient records
were included consecutively based on surgery dates
and availability of complete anesthesia
documentation. Information bias was controlled by
using standardized data extraction forms and
ensuring all data were collected by trained
reviewers who were blinded to group allocation
during data entry.

Data Collection: Patient data were retrieved from
hospital medical records and anesthesia charts.
Variables recorded included age, weight, ASA
status, type of surgery, drugs used in SAP block,
intraoperative analgesic requirement, postoperative
pain scores (at 1, 4, 8, 12, and 24 hours), and rescue
analgesia consumption.

Procedure: All patients had received a SAP block
performed under ultrasound guidance
preoperatively. In Group A, 30 ml of 0.25%
bupivacaine was used. In Group B, the same
volume and concentration of bupivacaine were
combined with 150 mg of magnesium sulphate.
The block was administered in the midaxillary line
at the level of the fifth rib. Pain scores were
assessed using a Visual Analogue Scale (VAS) at
multiple  intervals  postoperatively.  Rescue
analgesia (e.g., tramadol or paracetamol) usage was
documented.

Statistical Analysis: Data were entered and
analyzed using SPSS software version 23.0.
Continuous variables were expressed as mean =+
standard deviation and compared using the
unpaired t-test. Categorical data were presented as
frequencies and percentages, with comparisons
made using the Chi-square test or Fisher’s exact
test as appropriate. A p-value < 0.05 was
considered statistically significant.
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Results e Group B (n=50): Received SAP block with

A total of 100 patients were included in the study, bupivacaine + magnesium sulphate.

divided equally into two groups: There were no significant differences in

e Group A (n=50): Received SAP block with Sﬁg‘l‘r’lg;afféﬁl Paar;ﬁf:ers between the two groups,
bupivacaine alone g comp Y.

Table 1: Baseline Demographic and Clinical Characteristics

Parameter Group A (Bupivacaine) Group B (Bupivacaine + MgSO.) p-value
Age (years) 49.8+7.2 50.5+6.9 0.58
Weight (kg) 62.1+8.5 61.4+9.1 0.67
ASA I/lI (n) 26 /24 28 /22 0.68
Duration of Surgery (min) 1052+ 14.6 102.8+13.9 0.42

There was no statistically significant difference
between the two groups in terms of age, weight,
ASA classification, or surgical duration (p > 0.05
for all), indicating that the groups were well-
matched at baseline.

Postoperative Pain Scores: Pain was assessed
using the Visual Analogue Scale (VAS) at 1, 4, 8§,
12, and 24 hours postoperatively.

Table 2: Postoperative VAS Pain Scores

Time Post-op (hrs) Group A (Mean £ SD) Group B (Mean = SD) p-value
1 hour 3.8+£0.9 2.5+0.8 <0.001
4 hours 46+1.1 2.8+0.9 <0.001
8 hours 51+£1.2 33+£1.0 <0.001
12 hours 43+1.0 3.0£0.9 <0.001
24 hours 3.7+£1.1 29+1.0 0.002

Patients in Group B had significantly lower pain
scores at all-time points compared to Group A,
with statistically significant p-values, indicating
better analgesia with the addition of magnesium

Rescue Analgesia Requirement: The need for
rescue analgesia was recorded over the 24-hour
postoperative period.

sulphate.

Table 3: Rescue Analgesia Requirement
Variable Group A Group B p-value
Patients requiring analgesia (n) 39 (78%) 22 (44%) 0.001
Mean dose of Tramadol (mg) 96.5 £28.2 61.2+21.7 <0.001

A significantly higher proportion of patients in
Group A required rescue analgesia, and the mean
dosage of tramadol was also significantly higher,
indicating reduced analgesic requirement in Group
B.

Adverse Effects: Both groups were monitored for
common side effects such as nausea, vomiting,
hypotension, or bradycardia.

Table 4: Adverse Effects

Side Effect Group A (n=50) Group B (n=50) p-value
Nausea 6 (12%) 4 (8%) 0.51
Vomiting 4 (8%) 3 (6%) 0.69
Hypotension 2 (4%) 1 (2%) 0.56
Bradycardia 1 (2%) 1 (2%) 1.00

There were no significant differences in the
incidence of adverse effects between the groups,
suggesting that the addition of magnesium sulphate
did not increase the risk of complications.

Key Findings

e Magnesium sulphate, when added to
bupivacaine in SAP block, significantly
reduced postoperative pain scores at all
measured intervals.

e It significantly reduced the need for rescue
analgesia and lowered the overall dose of
analgesics required.
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e No significant increase in side effects was
noted in the magnesium group.

Discussion

The results of this retrospective observational study
indicate that the addition of magnesium sulphate to
bupivacaine in the (SAP) block provides superior
postoperative analgesia in patients undergoing
mastectomy. Both study groups were comparable at
baseline in terms of age, weight, ASA status, and
duration of surgery, minimizing potential
confounding variables.
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Pain scores assessed using the (VAS) at various
postoperative intervals showed consistently lower
pain levels in the magnesium group (Group B)
compared to the group that received bupivacaine
alone (Group A). This difference was statistically
significant at all observed time points (1, 4, 8, 12,
and 24 hours postoperatively), suggesting a
prolonged and enhanced analgesic effect due to the
addition of magnesium sulphate. These findings
support the hypothesis that magnesium, due to its
NMDA receptor antagonism, augments the
analgesic effect of local anesthetics.

In addition to better pain control, the requirement
for rescue analgesia was significantly lower in
Group B. Only 44% of patients in the magnesium
group required additional analgesia compared to
78% in the bupivacaine-only group. Furthermore,
the average dose of tramadol used in the
magnesium group was considerably less, indicating
both improved pain management and potentially
reduced opioid-related side effects.

Importantly, the incidence of common adverse
effects such as nausea, vomiting, hypotension, and
bradycardia was comparable between the two
groups, with no statistically significant differences.
This suggests that the use of magnesium sulphate
as an adjuvant in SAP block is not associated with
increased risk of complications, making it a safe
and effective alternative in enhancing regional
anesthesia techniques.

Several clinical trials have explored the use of
magnesium sulphate as an adjuvant to bupivacaine
in (SAPB) and related blocks for postoperative
analgesia in mastectomy procedures. A recent
randomized controlled trial demonstrated that
adding 150 mg of magnesium sulphate to 20 mL of
0.5%  bupivacaine  significantly = prolonged
analgesia, lowered visual analogue scale (VAS)
scores from 4 to 24 hours postoperatively, and
reduced the total nalbuphine requirements without
increasing side effects or hemodynamic instability

[6].

In a comparative study, bupivacaine with
magnesium sulphate was compared to bupivacaine
with nalbuphine in SAPB. The group receiving
nalbuphine had a longer time to the first request for
rescue analgesia and lower pain scores at rest at 6
and 24 hours, indicating that nalbuphine may be
superior to magnesium sulphate in this setting [7].

Another investigation compared magnesium
sulphate and dexamethasone as adjuvants to
bupivacaine in pectoral nerve block (PEC block).
Although both agents improved postoperative
analgesia, dexamethasone provided longer-lasting
pain relief, required fewer rescue analgesics, and
was associated with fewer side effects like nausea
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and vomiting, suggesting a superior analgesic
profile compared to magnesium [8].

Further support for magnesium's efficacy comes
from another PEC block study, where 150 mg
magnesium added to bupivacaine significantly
reduced pain scores at multiple intervals (4, 6, 18,
and 24 hours), extended the duration of analgesia,
and decreased the need for rescue analgesics when
compared to bupivacaine alone [9].

Moreover, in surgeries involving other regional
blocks like the (ESP) and (TAP), magnesium
sulphate consistently enhanced analgesic effects. In
ESP block, bupivacaine plus magnesium provided
longer pain-free periods and lower total opioid
consumption than bupivacaine alone [10]. In TAP
block, magnesium sulphate offered superior
analgesia compared to morphine, with better VAS
scores, longer time to first analgesic request, and
fewer side effects [11].

Conclusion

In conclusion, the addition of magnesium sulphate
to bupivacaine in SAP block appears to offer
clinically significant benefits in terms of better pain
relief and reduced need for postoperative
analgesics, without compromising patient safety.
These findings support the incorporation of
magnesium sulphate as a useful adjuvant in SAP
blocks for mastectomy procedures.
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