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Abstract

Background: The cesarean section plays an important role in reducing mortality rates and postpartum complications in the
mother and fetus in certain deliveries.
Objectives: The aim of this study was to determine the effect of magnesium sulfate supplementation on intrathecal marcain on
pain control after cesarean section.
Methods: This randomized clinical trial study was performed on 42 women candidates for cesarean section in Vali-e-Asr Hospital
in Birjand in 2018. In each group, vital signs and pain score were assessed every 15 minutes using the Visual Intensity Pain Scale
(VAS) 1,2,3,4,8,12 hours after surgery. Data were collected and analyzed using the Friedman test, t-test for independent groups, Mann-
Whitney, and chi-square by SPSS software.
Results: The mean age of women candidates for cesarean section was 29.11 ± 5.42 years. The mean VAS score in both groups at
different times was statistically significant. At 1 and two hours after surgery, the mean VAS score in magnesium sulfate and marcaine
groups was significantly higher than marcaine group and in three hours after the surgery, it was significantly less than the Marcain
group but there was no significant difference in other times. Changes in pain intensity in the magnesium sulfate and marcaine
groups were significantly greater than the marcaine group.
Conclusions: Addition of magnesium sulfate to intrathecal marcaine has a significant effect on pain management after cesarean
section.
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1. Background

The cesarean section plays an important role in re-
ducing mortality rates and postpartum complications in
the mother and fetus in certain deliveries. The compli-
cations include pain, wound infection, bleeding, aspira-
tion, pulmonary atelectasis, lung airway infections, and
pulmonary embolism (1).

Postoperative pain is controlled by many methods, in-
cluding systemic (opioids and non-opioids) and local (neu-
raxial and peripheral) analgesia techniques (2).

Undoubtedly, it is of paramount importance to find
methods with minimal unwanted side effects, along with
proper pain control (3). Different systemic and regional
methods are nowadays used for postoperative analgesia,
among which regional methods are superior due to the re-
duction of complications (2).

In regional methods, various adjuvant compounds are

used to help patients achieve analgesia. Inclusion of com-
pounds, such as ketamine, fentanyl, prostigmin, midazo-
lam, clonidine, etc., into local anesthetics in spinal anes-
thesia is associated with disadvantages, in addition to their
benefits, making their use limited and sometimes impossi-
ble (4).

Magnesium (Mg), a physiological blocker of calcium
channels and a non-competitive antagonist of N-methyl
disapartate (NMDA) receptors, can exert pain control ef-
fects by inhibiting central sensitization to pain (4). This
drug exerts pain control effects in the medullary axis. Nu-
merous clinical studies have demonstrated that magne-
sium sulfate (MgSO4) infusion during general anesthesia
reduces the need for intraoperative anesthesia and post-
operative analgesics (5), while some other studies suggest
that magnesium administration close to the operation
slightly affects postoperative pain (6, 7). This drug exerts
pain control effects on the medullary axis. Intravenous ad-
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ministration of MgSO4 during general anesthesia reduces
the intra- and postoperative need for narcotics (8, 9). An-
other analgesic drug is bupivacaine (marcaine), which is a
long-acting amide-type local anesthetic (10), is available at
a concentration of 0.5%, causes good analgesia, and is also
accessible and inexpensive (11, 12).

Cesarean section is important in several aspects be-
cause not only the mother but also the newborn needs ma-
ternal care in the first days after birth. Pain is an impedi-
ment to the mother in supporting the newborn, in particu-
lar breastfeeding. Therefore, postoperative pain reduction
is considered an important factor for both physicians and
patients (5). Because of the importance of this topic, our
study aimed to compare the effect of adding MgSO4 to in-
trathecal marcaine on pain control after cesarean section.

2. Objectives

This research actually compared analgesia in patients
under spinal anesthesia with marcaine and a combination
of MgSO4 and marcaine.

3. Methods

This randomized clinical trial was approved by the
ethics committee of Birjand University of Medical Sci-
ences (with the code ir.bums.REC.1396.320) and IRCT code
(IRCT20190123042473N1) conducted at Vali-e-Asr Hospital
(Birjand city) in 2017. The participants consisted of 42 preg-
nant women who were candidates for non-emergency ce-
sarean section. Inclusion criteria were ages of 15-45 years,
being in ASA I II (the class of American Society of Anesthe-
siologists), insensitivity to amide anesthetics, and no con-
traindications to spinal anesthesia, lack of other underly-
ing conditions such as heart disease, coagulation, or infec-
tious disease, no history of psychotropic drugs, and non-
smokers. Patients undergoing surgery for more than 30
min that required another surgery (e.g. myomectomy or
cystectomy) during cesarean section, or underwent atony
or another unforeseen event after the surgery were ex-
cluded from the study.

Cesarean section patients referred to Vali-e-Asr Hos-
pital, who met the inclusion criteria, were recruited by
the convenience sampling method. The subjects were
randomly assigned to one of the MgSO4 and marcaine-
marcaine (M-M) groups. Before the surgery, each patient
was drawn by choosing one of the red or green cards before
entering the operating room. Patients who selected the red
card were assigned to group M (marcaine + MgSO4) and re-
ceived 10 mg of 0.5% M and 80 mg of MgSO4. Subjects who
selected a green card were allocated to group C (marcaine)
and received only 10 mg of 0.5% intrathecal marcaine.

All patients received 10 cc/kg of an intravenous crystal-
loid solution and underwent spinal anesthesia at the L3-
L4 or L4-L5 vertebral levels with needle No. 25 by an anes-
thetist. Immediately after spinal anesthesia injection, the
patient was placed in a supine position and supplied with
nasal oxygen at 4-5 L/min. The patients were monitored
by a Saadat monitoring device equipped with non-invasive
blood pressure measurement that recorded ECG and mea-
sured pulse oximetry. All post-injection evaluations were
done by an anesthesia resident (technician) who was com-
pletely unaware of injectable drugs. Vital signs, such as
blood pressure and heart rate, were recorded every 5-30
min (after the injection) and then every 15 min until the
end of the operation. Pain scores were evaluated at 1, 2, 3,
4, 8, and 12 h after the surgery. In the case of hypotension
(SBP < 90) or more than a 20% drop of baseline blood pres-
sure, patients were injected with 250 cc of Berlus normal
saline and, in the case of no response, 10 mg of ephedrine
was injected to patients. Atropine (0.5 mg) was adminis-
tered for decreased heart rate (< 50/mm) and if it did not
respond, the injection was repeated up to three times with
the same dose; adrenaline was administered with the con-
tinued conditions. The duration of analgesia was recorded
from the time of intrathecal drug injection until the first
request for an analgesic by the patient. Intravenous pethi-
dine (0.5 mg/kg) was prescribed upon the request for an
analgesic (VAS > 4). Postoperative pain intensity was re-
determined using a VAS graduated system by asking the pa-
tient by a trained person every hour post-operation for up
to 4 h and then every 4 h for up to 12 h, that is, pain inten-
sity was recorded at 8, 4, 3, 2, 1, and 12 h after the surgery.
These special hours were chosen to consider the time limit
of the maximum action duration of the drugs. During this
period, the complaint of pain was recorded in the case of
VAS > 4 or pain expression by the patient.

Patients’ information, including gender, age, urinary
retention, 1 min neonatal Apgar score, 5 min neonatal Ap-
gar score, and clinical signs, were recorded in a researcher-
made checklist and analyzed by SPSS 22 software using de-
scriptive and analytical statistical analyses. Data analysis
by descriptive statistics, including frequency tables, cen-
tral tendency, and dispersion, aimed to describe the most
important characteristics of the subjects. Quantitative and
qualitative data were reported as mean ± standard devi-
ation (SD) and a number (%), respectively. Between-group
comparisons were made using the Friedman test in mul-
tiple measurements. Depending on the normality or non-
normality of data, other between-group comparisons were
performed using Chi-square, two-sample independent t-
test, and Mann-Whitney tests. The normality of variables
was evaluated by the Shapiro-Wilk test. A significance level
of 0.05 was considered in all tests.
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4. Results

In this study, the included participants were 42 women
candidates for cesarean section, all of whom were followed
up until the end of the study. The age of patients ranged
between 17 and 39 years with a mean (± SD) age of 29.11 ±
5.42 years.

The intrathecal M and MgSO4 + intrathecal M groups
were not significantly different in terms of hemodynamic
characteristics at the beginning of the study (Table 1). The
1 min neonatal Apgar score was only significantly higher
in the intrathecal M group than in MgSO4 + intrathecal M
patients (Table 1).

The mean VAS score was statistically significant in both
groups at different times (Table 2). At 1 and 2 h post-surgery,
the mean VAS score was significantly higher in the MgSO4

+ intrathecal M group than in the M group, but it was sig-
nificantly lower than the M group in 3 h after the surgery.
Changes in pain intensity were 3.52 ± 2.18 and 4.23 ± 2.11
in the M and MgSO4 + intrathecal M groups, respectively,
which was significantly higher in the latter group (P <
0.05). These changes were first increasing and then de-
creasing in both groups. The mean of the VAS variable in-
creased up to 4 h post-surgery in both groups and then
decreased with a steeper slope in the intrathecal M group
than in the MgSO4 + intrathecal M group (Figure 1). This
suggests that time can act as an effective factor in postoper-
ative pain reduction in both treatment groups. Moreover,
adding MgSO4 significantly affected the pain reduction af-
ter cesarean section. Therefore, the observed difference be-
tween the two curves (Figure 1) is statistically significant.

The dose of pethidine used in the intrathecal M group
(33.33 ± 22.82) was significantly higher than that in the
MgSO4 + intrathecal M group (14.22 ± 18.66) (P = 0.007).

The rates of shivering in recovery were 5 (23.8%) and
3 (14.3%) in the M and MgSO4 + intrathecal M groups, re-
spectively, which was not statistically significant between
the two groups (P = 0.69). Urinary retention rates were 12
(57.1%) and 8 (38.1%) in the M and MgSO4 + intrathecal M
groups, respectively (P = 0.35).

5. Discussion

One of the most important mental challenges for
patients requiring surgical treatments is the intensity
and duration of acute postoperative pain, which leads to
surgery prevention or delay in most of them. Since sur-
geons always face this issue, among others, postoperative
pain relief has been one of major concerns of medical
teams. Therefore, many studies have so far investigated
postoperative pain control methods, and different meth-
ods have been introduced for this purpose. Postoperative

pain reduction accelerates recovery of function, reduces
the length of hospital stay, reduces postoperative morbid-
ity, and reduces the possible development of chronic post-
operative pain (13).

The cesarean section is important in several aspects be-
cause not only the mother but also the newborn needs ma-
ternal care in the first days after birth. Pain is an imped-
iment to the mother in supporting newborn, in particu-
lar breastfeeding. Therefore, postoperative pain reduction
is considered an essential factor for both physicians and
patients (5). Because of the importance of this topic, our
study aimed to compare the effect of adding MgSO4 to in-
trathecal marcaine on pain control after the cesarean sec-
tion.

Our study showed that the average pain in the MgSO4

+ intrathecal M group was significantly lower than the in-
trathecal M group, hence, the addition of MgSO4 signif-
icantly influenced pain reduction after cesarean section.
The efficacy and safety of different postoperative pain con-
trol methods have so far been examined in various stud-
ies reporting different results (14-16). Bupivacaine is one
of the most widely used drugs in this context with good
results. Bærentzen et al. examined the effect of bupiva-
caine in blocking ilioinguinal and iliohypogastric nerves
on pain after inguinal hernia surgery. They found that pain
intensity was significantly lower in the bupivacaine group
than in the placebo group based on a numerical rating
scale (NRS), but the two groups were not different in the
need for intravenous morphine and duration of recovery
stay. Moreover, the number of patients with acute (NRS >
5) and moderate (NRS > 3) pain was lower in the bupiva-
caine group (15).

Magnesium is one of the NMDA receptor antagonists
and the related ion channels. It can prevent central sensi-
tization and reduce acute sensitivity. Ample evidence has
so far been obtained for the analgesic effects of intrathe-
cal Mg in animals. Some human studies have also demon-
strated that systemic Mg can have analgesic effects due to
its effect on NMDA receptors in the spinal cord. However,
there is considerable ambiguity about the transfer of Mg
from the blood to the CSF given the blood-brain barrier in
normal people, and generally about the mechanism of ac-
tion of Mg in analgesia (17). MgSO4 is a drug that has been
used to control postoperative pain and produced accept-
able results in many previous studies (8, 18-20). In a re-
cent meta-analysis, Albertche et al. have reviewed the re-
sults of 25 studies that investigated the impact of MgSO4

on postoperative pain compared with placebo. They found
that intravenous injection of this drug could be associated
with a significant reduction in the need for intravenous
morphine (24.4%) during the first 24 h after surgery. They
also discovered that MgSO4 injection was associated with a
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Table 1. Comparison of Hemodynamic Characteristics at the Beginning of the Study Between the Two Groups of Intrathecal Marcaine and Magnesium Sulfate with Intrathecal
Marcaine

Intrathecal Marcaine, SD ± Average Magnesium Sulfate with Intrathecal Marcaine, Average ± SD P Value

Heart rate 90.10 ± 17.17 89.76 ± 17.55 0.95

Systolic blood pressure 118.76 ± 10.44 117.43 ± 9.61 0.66

Diastolic blood pressure 74.05 ± 14.58 69.24 ± 7.09 0.18

Pregnant age 38.5 ± 6.88 38.92 ± 3.75 0.84

Apgar newborn 1 (minute) 9.67 ± 0.48 9.26 ± 0.45 0.01

Apgar newborn 5 (minute) 9.86 ± 0.35 10 ± 0.0 0.09

Table 2. Comparison of Mean Vas in Two Groups and Different Times

Time VAS Score After One Hour,
Mean ± SD

After Two Hour,
Mean ± SD

After
Three-Hour,
Mean ± SD

After Four Hour,
Mean ± SD

After 8 Hour,
Mean ± SD

After 12 Hour,
Mean ± SD

P Value

Intrathecal
marcaine

4.29 ± 1.95 4.86 ± 1.65 6.62 ± 2.03 5.86 ± 2.57 4.29 ± 2.26 2.38 ± 2.01 < 0.001

Magnesium
sulfate with
intrathecal
marcaine

4.81± 2.46 5.24 ±2.04 5.81 ± 1.75 5.33 ± 2.15 3.95 ± 1.32 2.29 ± 1.61 < 0.001

P value 0.02 0.03 0.02 0.47 0.56 0.86

slight decrease in pain score based on the NRS on the first
postoperative day at rest or movement. They detected no
side effects from MgSO4 injection (18). In another meta-
analysis, De Oliveira et al. disclosed that intravenous injec-
tion of MgSO4 could reduce opioid use and postoperative
pain intensity with no post-injection adverse side effects
(21). In Shanghai (China), Chen et al. (2012) evaluated the
effect of intra-articular injection of MgSO4 and ropivacaine
(RPC) during knee replacement on postoperative pain. In
this study, 60 patients were divided into control (normal
saline) and case (MgSO4 and RPC) groups. All patients were
provided with PCA pumps in the first 48 h after surgery.
Collecting data revealed that a significantly lower dose of
morphine was used in the case group than in the control
group, and patients in the case group experienced much
less pain (19). Dabbagh et al. claimed that intravenous and
intra-articular injection of MgSO4 could reduce the need
for morphine after orthopedic surgery (20). In a study by
Turan et al. (22) on 30 patients, adding 10 mL of 15% MgSO4

solution to 0.5% lidocaine solution in regional anesthesia
led to shorter sensory and motor block time, longer sen-
sory and motor block recovery time, and less tourniquet
pain in patients. In another study on 30 patients, Narang
et al. reported that adding 6 ml of 25% MgSO4 solution
to 2% lidocaine was effective in sensory and motor block
function in regional anesthesia (23). Naderi Nabi et al. pre-
sented evidence that painless duration was prolonged by
adding 100 mg of MgSO4 to spinal anesthesia without the
side effects after orthopedic surgery. The safety of a higher

intraspinal dose of MgSO4 was also demonstrated in their
study (24).

The present study revealed that the pain intensity grad-
ually increased in both groups with increasing time after
the surgery, probably due to the reduced effects of anal-
gesics used during the surgery. On the other hand, the de-
creased pain intensity in both groups after 4 h can be at-
tributed to a decrease in the release of inflammatory me-
diators over time. However, in all cases where patients’
pain was measured using VAS, lower pain intensity was
recorded in the MgSO4 + intrathecal M group than that of
the intrathecal M group.
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