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Abstract:

Background: Postoperative pain following mastectomy is often significant and may impair recovery if
inadequately managed. Serratus anterior plane block (SAPB) has emerged as an effective regional analgesic
technique for breast surgeries. Magnesium sulphate, owing to its NMDA receptor antagonistic properties, has
been used as an adjuvant to enhance analgesic efficacy of local anesthetics.

Aim: To compare the analgesic efficacy of bupivacaine alone versus bupivacaine combined with magnesium
sulphate in serratus anterior plane block for postoperative pain relief following mastectomy.

Materials and Methods: This study included 80 patients who underwent mastectomy at Mahabodhi Medical
College and Hospital, Gaya. Patients were divided into two groups: Group B received bupivacaine alone, and
Group BM received bupivacaine with magnesium sulphate for SAPB. Postoperative pain scores, duration of
analgesia, opioid consumption, and adverse effects were analyzed.

Results: Group BM showed significantly lower pain scores, longer duration of analgesia, and less opioid
requirement compared to Group B (p < 0.05).

Conclusion: Magnesium sulphate is a safe and effective adjuvant to bupivacaine in SAPB, giving superior
postoperative analgesia after a mastectomy.
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Introduction

Breast cancer surgery, particularly mastectomy, is
commonly associated with moderate to severe
postoperative pain, which may persist and contribute
to chronic post-mastectomy pain syndrome if
inadequately managed [1,2]. Effective postoperative
analgesia is essential not only for patient comfort but
also for early mobilization, reduced hospital stay,
and prevention of opioid-related adverse effects [3].

Systemic analgesics such as opioids and non-
steroidal anti-inflammatory drugs remain the
cornerstone of postoperative pain management but
are frequently associated with nausea, vomiting,
sedation, respiratory depression, and gastrointestinal
complications [4]. These limitations have led to
increased interest in regional anesthetic techniques
as part of a multimodal analgesic strategy.

The serratus anterior plane block, first described by
Blanco, targets the lateral cutaneous branches of the
thoracic intercostal nerves, providing effective
analgesia to the anterolateral chest wall [5]. Several
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studies have demonstrated the efficacy of SAPB in
reducing postoperative pain and opioid consumption
in breast surgeries [6,7]. Compared to thoracic
epidural and paravertebral blocks, SAPB is
technically simpler and associated with fewer
complications [8].

Bupivacaine is a widely used long-acting local
anesthetic for regional blocks; however, its
analgesic duration may not be sufficient to cover the
entire postoperative pain period [9]. To enhance and
prolong analgesia, various adjuvants have been
studied.

Magnesium sulphate exerts analgesic effects
through antagonism of NMDA receptors and
modulation of calcium influx, thereby preventing
central sensitization and amplification of pain
signals [10]. Clinical studies have demonstrated that
magnesium sulphate, when used as an adjuvant to
local anesthetics in peripheral nerve blocks,
prolongs analgesia and reduces opioid consumption
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[11,12].

Despite the established role of magnesium sulphate
in other regional techniques, limited literature exists
regarding its use in serratus anterior plane block for
mastectomy patients. Therefore, this study was
undertaken to evaluate the comparative analgesic
efficacy of adding magnesium sulphate to
bupivacaine in SAPB for postoperative pain relief
following mastectomy.

Materials and Methods

Study Design and Setting: This study was
conducted at Mahabodhi Medical College and
Hospital, Gaya, after approval from the Institutional
Ethics Committee.

Study Duration: Six months (May 2025 onwards).
Sample Size: Eighty patients were included.
Inclusion Criteria

Female patients aged 30—65 years

ASA physical status I or II

Undergoing unilateral mastectomy

Received ultrasound-guided serratus anterior
plane block

Exclusion Criteria

Allergy to study drugs
Chronic opioid use

Coagulation disorders
Infection at block site

Group Allocation
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e Group B (n = 40): SAPB with 0.25%
bupivacaine (30 ml)

e Group BM (n = 40): SAPB with 0.25%
bupivacaine (30 ml) + magnesium sulphate 500
mg

Outcome Measures

e Visual Analog Scale (VAS) scores at 1,4, 8, 12,
and 24 hours

e Duration of analgesia (time to first rescue
analgesic)

e Total opioid consumption in 24 hours

e  Adverse effects

Statistical Analysis: Data were analyzed using
SPSS  software. Continuous variables were
expressed as mean = standard deviation and
compared using Student’s t-test. A p-value < 0.05
was considered statistically significant.

Results

A total of 80 patient records were analyzed in this
study. Patients were divided into two equal groups:
Group B (bupivacaine alone, n = 40) and Group BM
(bupivacaine with magnesium sulphate, n = 40).

Demographic and Perioperative Characteristics:
The demographic variables and perioperative
parameters were comparable between the two
groups. There were no statistically significant
differences with respect to age, body weight, ASA
physical status, or duration of surgery (p > 0.05),
indicating adequate group homogeneity (Table 1).

Table 1: Demographic and Perioperative Data

Parameter Group B (n=40) Group BM (n=40) p-value
Age (years) 52.4+£6.8 51.9+£7.1 0.74
Weight (kg) 61.2+8.5 62.1+79 0.63
ASAT/II 26/ 14 27/13 0.82
Duration of surgery (min) 118+ 14 120+ 16 0.58

Postoperative Pain Scores (VAS): Postoperative
pain was assessed using the Visual Analog Scale
(VAS) at 1, 4, 8, 12, and 24 hours. Patients in Group
BM consistently demonstrated significantly lower
VAS scores at all observed time points compared to
Group B (p <0.001).

At 1 hour postoperatively, the mean VAS score was
3.8£0.7 in Group B compared to 2.1 £+ 0.6 in Group
BM. This difference persisted throughout the 24-
hour postoperative period (Table 2). The trend of
decreasing pain scores over time is illustrated in
Figure 1.

Table 2: Postoperative VAS Scores

Time Interval Group B Group BM p-value
1 hour 3.8+£0.7 2.1+£0.6 <0.001
4 hours 45408 26+07 <0.001
8 hours 52+09 3.1+£0.8 <0.001
12 hours 49+0.8 29407 <0.001
24 hours 42+£0.6 24+£0.6 <0.001
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Figure 1: Postoperative VAS Scores Over Time
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Figure 1: Line graph showing comparison of postoperative VAS scores between Group B and Group BM
over 24 hours.

Duration of Analgesia: The duration of analgesia,
defined as the time from block administration to first
rescue analgesic requirement, was significantly

Group B showed a mean analgesia duration of 6.4 +
1.2 hours, whereas Group BM demonstrated a
significantly longer duration of 11.2 + 1.8 hours (p

prolonged in Group BM. < 0.001), as shown in Table 3 and depicted
graphically in Figure 2.
Table 3: Duration of Analgesia
Group Duration of Analgesia (hours) p-value
Group B 64+1.2
Group BM 11.2+1.8 <0.001

Figure 2: Duration of Analgesia
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Figure 2: Bar diagram comparing duration of analgesia between Group B and Group BM.

Postoperative Opioid Consumption: Total opioid

consumption
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within the first 24  hours

postoperatively was calculated in morphine
milligram equivalents. Group BM required
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significantly less opioid analgesia compared to
Group B.

The mean opioid requirement was 18.6 + 4.2 mg in
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Group B, whereas Group BM required only 9.8 +3.6
mg, representing a statistically significant reduction
(p < 0.001) (Table 4). This difference is illustrated
in Figure 3.

Table 4: Total Opioid Consumption in 24 Hours

Group Opioid Consumption (mg morphine equivalent) p-value
Group B 18.6 £4.2
Group BM 9.8+3.6 <0.001

Figure 3: Postoperative Opioid Consumption

Opioid Consumption (mg morphine equivalent)
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Figure 3: Bar chart comparing total postoperative opioid consumption between the two groups.

Adverse Effects: No major adverse effects such as
hypotension, bradycardia, respiratory depression,
nausea, vomiting, or signs of local anesthetic
systemic toxicity were documented in either group.
The incidence of minor side effects was comparable
and statistically insignificant.

Discussion

The present study demonstrates that the addition of
magnesium sulphate to bupivacaine in serratus
anterior plane block significantly improves
postoperative analgesia in patients undergoing
mastectomy. Patients who received magnesium as
an adjuvant exhibited lower postoperative pain
scores, prolonged duration of analgesia, and reduced
opioid consumption when compared with those who
received bupivacaine alone.

Regional anesthetic techniques have increasingly
been emphasized for breast surgeries due to their
ability to provide targeted analgesia and reduce
systemic opioid requirements. Previous studies have
shown that inadequate pain control after mastectomy
is associated with delayed recovery and higher
incidence of persistent postoperative pain [13,14].
The use of fascial plane blocks, including SAPB, has
therefore gained popularity as part of multimodal
analgesia protocols [15].

The serratus anterior plane block provides effective
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analgesia of the anterolateral chest wall by blocking
the lateral cutaneous branches of the thoracic
intercostal nerves. Its effectiveness and relative
technical simplicity make it an attractive alternative
to thoracic epidural and paravertebral blocks, which
are associated with a higher risk of complications
[16].

Magnesium sulphate enhances analgesia primarily
through antagonism of N-methyl-D-aspartate
receptors and inhibition of calcium-mediated
nociceptive transmission. These mechanisms play a
crucial role in reducing central sensitization and
postoperative hyperalgesia [17]. Several studies
have demonstrated that magnesium sulphate, when
used as an adjuvant in regional anesthesia,
significantly prolongs analgesia and reduces
analgesic requirements [18].

In the present study, the prolonged duration of
analgesia observed in the magnesium group is
consistent with findings reported in patients
receiving magnesium as an adjuvant in peripheral
nerve and fascial plane blocks. This prolonged
analgesic effect translated into a significant
reduction in postoperative opioid consumption,
which is clinically relevant given the well-
documented adverse effects of opioids [19].

Opioid-sparing strategies are particularly important
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in breast surgery patients, as opioid-related nausea,
vomiting, sedation, and respiratory depression may
negatively impact postoperative recovery. Reduced
opioid consumption has been associated with
improved  patient satisfaction and earlier
mobilization [20].

Similar benefits of magnesium sulphate have been
reported in studies evaluating its use as an adjuvant
in paravertebral, epidural, and other regional
anesthetic techniques, further supporting its role as a
valuable component of multimodal analgesia
[21,22]. Importantly, no significant adverse effects
related to magnesium sulphate were observed in this
study, which aligns with previous reports
demonstrating its safety when used in appropriate
doses [23].

Despite the favorable results, variations in
magnesium dosing, block techniques, and outcome
measures across studies highlight the need for
further  standardization. = Future  prospective
randomized trials are necessary to establish optimal
dosing regimens and evaluate long-term outcomes,
including the prevention of chronic post-
mastectomy pain [24,25].

Limitations

This study has certain limitations. Its study design
limits the ability to establish a direct causal
relationship between the intervention and outcomes.
Being a single-center study with a relatively small
sample size, the findings may not be generalizable
to all patient populations. Additionally, long-term
outcomes such as chronic post-mastectomy pain and
patient-reported quality-of-life measures were not
assessed.

Conclusion

The addition of magnesium sulphate to bupivacaine
in serratus anterior plane block provides superior
postoperative analgesia, prolongs the duration of
pain relief, and significantly reduces opioid
consumption following mastectomy without
increasing adverse effects. Magnesium sulphate can
be safely recommended as an adjuvant in SAPB for
breast surgeries.
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