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The impact of magnesium sulfate as adjuvant to intrathecal
bupivacaine on intra-operative surgeon satisfaction and
postoperative analgesia during laparoscopic

gynecological surgery: randomized clinical study

Departments of 'Anesthesia, *Gynecology and Obstetric, College of Medicine, Assiut University, Assiut, Egypt
Khaled Salah Mohamed', Sayed Kaoud Abd-Elshafy’, Ali Mahmoud El Saman?

Background: Surgeon satisfaction and patient analgesia during the procedure of laparoscopic surgery are
important issues. The aim of this work was to study if an intrathecal (IT) Bupivacaine combined with Magnesium
sulfate may or may not provide good surgeon satisfaction in addition to improvement of intraoperative and
postoperative analgesia.

Methods: Sixty female patients were enrolled in this prospective, randomized, double-blind controlled clinical
trial study. All patients were operated for gynecological laparoscopic surgery under spinal anesthesia. Patients
were divided into two groups (Bupivacaine and Magnesium). Group Bupivacaine (30 patients) received
intrathecal Bupivacaine 0.5% only (15 mg), while 30 patients in group Magnesium received intrathecal
Bupivacaine (15 mg) in addition to intrathecal Magnesium sulfate (50 mg). The sensory block level, the intensity
of motor block, the surgeon satisfaction, the intraoperative visual analog scale (VAS) for pain assessment, the
postoperative VAS, and side effects were recorded during the intraoperative period and within the first 24 hours
after surgery in the post-anesthesia care unit.

Results: Surgeon satisfaction, intraoperative shoulder pain, postoperative pain after 2 h, and perioperative
analgesic consumption (ketorolac) were significant better in group Magnesium than in group Bupivacaine. (P
< 0.05). The onset of motor and sensory blocks was significant longer in group Magnesium than the other
one. The incidence of PONV, pruritus and urinary retention was insignificant statistically between both groups.

Conclusions: Magnesium sulfate if used intrathecally as an adjuvant to Bupivacaine would provide a better
surgeon satisfaction and would improve the analgesic effect of spinal anesthesia used for gynecological
laparoscopic surgery. (Korean J Pain 2017; 30: 207-13)
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INTRODUCTION

The laparoscopic surgery is now a widely established
procedure, Benefits of laparoscopy include less post—
operative pain, a better cosmetic result, and better patient
satisfaction with early discharge. Many surgical procedures
are routinely performed using laparoscopy including uro—
logical, gastrointestinal, and gynecological techniques.
There is an increase in the number of elective and emer—
gency operations performed laparoscopically. Most pa—
tients undergoing gynecological procedures are young and
fit. Laparoscopic surgery includes insufflation of a carbon
dioxide to produce pneumoperitoneum, Laparoscopic sur—
gery is usuadlly done under general anesthesia. Regional
anesthesia techniques can also be used for laparoscopic
procedures [1,2].

The advantages of general anesthesia over spinal an—
esthesia include good control of both airways and ven—
tilation, and promotion of muscular relaxation, making the
field optimal for the surgeon to do the procedure, so many
anesthesiologists and surgeons prefer it. Insufflation of
carbon dioxide increases the incidence of discomfort and
chances of neck and shoulder pain, especially when the
procedure was done under regional anesthesia in which
patients are awake, and cannot tolerate the adverse ef—
fects from the pneumoperitoneum [I1-3].

However, some researchers have demonstrated the
safety and efficacy of gynecological laparoscopic surgery
under spinal anesthesia [4—7]. The hypothesis of this study
was that adding Magnesium sulfate to intrathecal Bupiva—
caine might improve surgeon satisfaction and analgesia

during and after laparoscopic gynecological surgeries.

MATERIALS AND METHODS

This prospective, randomized, double—blind clinical trial
was performed after local ethics committee approval was
received from the faculty of medicine of Assiut University
(Ref: IRBOO0087110) and registered with ClinicalTrials.gov
(ref: NCT02671227). A written informed consent was ob—
tained from all participants. Sixty female patients with
American Society of Anesthesiologists (ASA) physical sta—
tus [ or II aged 20—50 yrs., who underwent elective lapa—
roscopy using gynecological techniques were included.

Exclusion criteria included use of steroids or antie—

metics, as well as patients with liver, pulmonary, cardiac
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or renal diseases, pregnancy, or BMI > 30 kg/mz, previous
surgeries, allergy to Bupivacaine or Magnesium sulfate,
and known neuromuscular disorders, All patients were re—
quired to provide a negative pregnancy test within the last
24 hours before surgery.

Patients were allocated randomly by a com-—
puter—generated randomization sequence into two equal
groups (Bupivacaine and Magnesium). Patients in the
Bupivacaine group received intrathecal Bupivacaine 0.5%
only (15 mg), while those in the Magnesium group received
intrathecal Bupivacaine (15 mg) in addition to intrathecal
Magnesium (50 mg).

Full preoperative anesthetic assessments for car—
diovascular problems or respiratory diseases were carried
out because of the adverse effects of the insufflation of
CO2 and the Trendelenburg position. Premedication was
used only in anxious patients. Electrocardiogram, non—
invasive arterial blood pressure, and arterial oxygen satu—
ration monitors were connected and continuously moni—
tored during the operation.

A subarachnoid block was performed with the patient
in the sitting position using the sterile technique at the
L3—4 interspace. All patients received intrathecal 15 mg
hyperbaric Bupivacaine (0.5%) in the Bupivacaine group,
with the addition of Magnesium sulfate (50 mg) in the
Magnesium group.

Intrathecal drugs were injected over 10 seconds with
the needle orifice directed to the cephadlad. The patient was
placed in a supine position. Intravenous fluids were ad—
ministered at the anesthesiologist’s discretion as per usual
practice in patients in both groups (10 ml/kg of lactated
Ringer solutions) over the duration of the operation.
Oxygen was delivered to the patients by face mask at
3L/minute. The level of the subarachnoid block was as—
sessed using the loss of cold sensation to ice, measured
every two minutes after spinal anesthesia, Once the T6
block was established, the surgery was allowed to proceed.

Carbon dioxide is insufflated into the peritoneal cavity
at a rate of 4—6 L/minutes to a pressure of 10-20 mm
Hg. The pneumoperitoneum is maintained by a constant
gas flow of 200—400 ml/min. The patients were positioned
in Trendelenburg position. The surgical laparoscopic tech—
nique was performed. After the end of the surgery, the
patients were repositioned in the reverse Trendelenburg
position,

Intraoperative hypotension was defined as a more than
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30% fall in mean blood pressure, and was managed with
intravenous ephedrine (6 mg). Intraoperative bradycardia
(defined as pulse rate < 60 Bpm) was controlled with in—
travenous atropine (0.5 mg).

Surgeon satisfaction (scale from 1 to 10) was assessed
intraoperatively (from the beginning of the gynecologic
laparoscopic procedure till the end of the process) as a
primary outcome. Shoulder—tip pain has been evaluated
using the Visual Andlog Scale (VAS) during the intra—
operative period. A nurse, who was unaware of the groups
to which the patient belonged, evaluated patients at O, 6,
12, and 24 h after surgery for any symptoms of pain using
the VAS,

Ketorolac 30 mg (IV) was administered on patient re—
quest or when the VAS score was > 3. The total use of
rescue analgesia in the first postoperative 24 h was
recorded. The onset, time to reach the maximum height,
and duration of the sensory block were tested with the
pinprick method, Demographic parameters, pulse rate per
min, and mean arterial blood pressure (MBP) were recorded
preoperatively, at 10 min, 30 min, and 150 min, Various
side effects like the incidence of nausea—vomiting, pruri—

tus, and shivering were recorded.

1. Statistical analysis

Thirty patients in each group were needed to test a
20% difference in the proportions of surgeon satisfaction
with an (80%) power of study and an o level of 0,05, Data

Enroliment

| Assessed for eligibility (n = 83) |
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were analyzed using the Statistical Package for Social
Sciences (SPSS) version 20.0 (SPSS Inc., Chicago, IL
USA).

Normality of data distribution was evaluated with the

s

Kolmogorov—Smirnov test. Outcome variables were pre—
sented in the form of mean + SD, median (interquartile
range) or number (%). Statistical analysis utilized the in—
dependent samples t—test or Mann—Whitney test for con—
tinuous variables, and the Chi—square and Fisher’s exact
tests for categorical variables, The significance level was
P < 0.05.

RESULTS

All patients completed the study, with 30 patients in
the Magnesium group and 30 in the Bupivacaine group.
The patients’ characteristics, including age, height, and
weight, were all similar in both groups with statistically in—
significant differences between them (Table 1). Surgeon

satisfaction was significantly better in the Magnesium

Table 1. Patients Characteristics in Both Groups

Magnesium Bupivacaine
group group
Age (years) 27.40 + 4.383 27.77 = 4.199 0.74

* *
Weight (kg)  69.27 + 9.032 71.43 + 9.489 0.37
Height (cm) 161.27 = 7.37 160.17 = 7.34 0.56

P-value

Excluded (n = 23)

Not meeting inclusion criteria (n = 7)
Declined to participate (n = 6)

Surgeon refuse spinal anesthesia (n = 10)

| Randomized (n = 60)

.

Allocation

<_

i

Allocated to group B (n = 30) |

<_

N =30
Follow-up

Analysed (n = 30)

www.epain.org

!

| Allocated to group Mg (n = 30) |

Fig. 1. CONSORT Flow Dia-
gram. Group B: Group Bupi-
vacaine, Group Mg: Group
Magnesium.

Analysed (n = 30)
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Table 2. Intraoperative and Postoperative Analgesia in Both Groups

Magnesium group Bupivacaine group P-value
Total dose of intraoperative ketorolac (mg) 30.00 (37.50) 60.00 (30.00) < 0.001*
Frequency of intraoperative ketorolac, number (%)
No ketorolac 13 (43.3%) 0 (0.00%) < 0.001*
Single dose 17 (56.7%) 30 (100.0%)
Two doses 7 (23.3%) 0 (0.00%)
Duration of postoperative analgesia (minutes) 14717 = 18.78 131.00 = 16.94 < 0.001*
Postoperative analgesic consumption (ketorolac) mg 17.00 = 15.12 30.00 = 0.00 < 0.001*
Frequency of postoperative ketorolac, number (%)
No ketorolac 7 (23.3%) 0 (0.00%) 0.006*
Single dose 15 (50.0%) 13 (43.3%)
Two doses 8 (26.7%) 17 (56.7%)

Data presented as median (range), a significant difference at P-value < 0.05 by using Mann-Whitney test. Data presented as number
(%), significant difference at P-value < 0.05 by Chi-square and Fisher's exact tests.

70.0000 ) Magnesium group
Il Bupivacaine group
60.0000 -
50.0000 A
40.0000 -
30.0000 A
20.0000 A
10.0000 -
0.0000 -
Intraoperative VAS of Intraoperative
surgeon intraoperative letolac
satisfaction ~ shoulder pain  consumption

Fig. 2. Surgeon satisfaction, Shoulder pain and Total dose
of ketorolac used intra-operatively in both groups. VAS:
visual analougue scale. *P-value < 0.05 by using inde-
pendent t-test.

group [9 (1.25)] than in the Bupivacaine group [7 (2)], (P <
0.001), (Fig. 1). Intraoperative shoulder pain was less in the
Magnesium group than in the Bupivacaine group, (P <
0.001), (Fig. 2).

Intraoperative analgesia consumption (ketorolac) was
significantly lower in the Magnesium group than in the
Bupivacaine group, (31.00 £ 21.55 mg and 47.00 + 15.12
mg in both groups respectively), (£ > 0.05) (Table 2 and
Fig. 2).

Postoperative pain assessment using the VAS was
statistically significantly lower in the Magnesium group af—
ter 2 hours compared with that of the Bupivacaine group,
(P <0.001), but after that, small differences between both
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Fig. 3. Postoperative VAS in both groups, median (Inter-
quartile range). *P-value < 0.05 by using -Whitney test.

groups were found (Fig. 3).

Duration of postoperative analgesia was significant
longer in the Magnesium group than in the Bupivacaine
group, (147.17 + 18,78 min, and 131.00 % 16.94 min. re—
spectively) (P < 0.001). Postoperative analgesic con—
sumption (ketorolac) was significantly lower in the Magne—
sium group (17.00 £ 15.12 mg) than in the Bupivacaine
group (30.00 + 0.00 mg) (P < 0.00]) (Table 2).

The onset of sensory block was significant later in the
Magnesium group (4.00 £ 0.74 min) than in the
Bupivacaine group (3.23 + 1.25 min), with 2= 0,005. The
start of motor block was significant longer in the
Magnesium group than in the Bupivacaine group (6.13 £
0.86 min and 5.17 + 1.49 min in both groups, respectively)
with £ = 0,003, Time to reach maximal sensory block was
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Table 3. Intraoperativedata in Both Groups

Magnesium group

Onset of sensory block (minutes) 4.00£0.74
Time to maximal sensory block (minutes) 6.60+1.33
Onset of motor block (minutes) 6.13+0.86

*P-value < 0.05 by using independent samples t-test.

Table 4. Postoperative Complications in Both Groups

Variable Magnesium group
Postoperative nausea Yes 7 (23.3%)
No 23 (76.7%)
Postoperative vomiting Yes 4 (13.3%)
No 26 (86.7%)

Bupivacaine group P-value
3.23%1.25 0.005*
6.10£1.37 0.16
5.17+1.49 0.003*

Bupivacaine group P-value

10 (33.3%) 0.28

20 (66.7%)

4 (13.3%) 0.65

26 (86.7%)

Data presented as number (%), a significant difference at P-value < 0.05 by Fisher's exact test.

longer in the Magnesium group (6.60 £ 1.33 min) but not
significantly longer than that in the Bupivacaine group
(6.60 + 1.33 min) (Table 3).

Postoperative nausea and vomiting in both groups
showed an insignificant statistical difference between them
(Table 4). Because the mean surgery time was around 115
min, the recording of the hemodynamic variable at the 150
min was recorded in the postanesthetic recovery unit.
There were no statistically significant differences between
the two groups as regarding the intraoperative and post—
operative hemodynamic parameters (heart rate, blood

pressure, and oxygen saturation).

DISCUSSION

The main finding of this study was that in patients un—
dergoing gynecological laparoscopic surgery under hyper—
baric Bupivacaine spinal anesthesia, the addition of (50
mg) Magnesium sulfate led to fewer analgesic requirements
and less discomfort during the intraoperative and post—
operative periods. Surgeon satisfaction was significant
better in the Magnesium group than in the Bupivacaine
group. There was a significant delay in the onset of sen—
sory and motor blockade. To our knowledge, no published
studies have investigated the impact of intrathecal
Magnesium on surgeon satisfaction after gynecological
laparoscopic surgery. The period of postoperative pain re—
lief was significant longer in the Magnesium group than

in the Bupivacaine group.
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Many studies have compared surgical space conditions
during laparoscopic cholecystectomy using low pressure
with either profound or moderate neuromuscular blockade,
and found that a deep block was better than a medium
block in improving operational space condition and surgeon
satisfaction [8].

Several studies demonstrated the andlgesic effects of
Magnesium when given with regional anesthesia [9-14].
Ozalevli et al. [10], in 2005, observed that when Magnesium
was added to Bupivacaine and an opioid (fentanyl) there
was a prolongation of the period of anesthesia without ad—
ditional side—effects. In some studies, it was observed that
the pain scores, the first dose of analgesia required, and
the total opioid requirement were significantly less after
injection of Magnesium intrathecally [11,12]. Unlugenc et al.
[14] Showed that the addition of Magnesium to Bupivacaine
did not affect the start of a sensory block or the period
of spinal anesthesia. They said that these differences
might be due to either the dose of intrathecal Bupivacaine
and Magnesium, or different surgical techniques. Shariat
Moharari et dl. [15] in 2013 noticed that giving Magnesium
intravenously led to less analgesic consumption and lower
discomfort in the postoperative period. In the current
study, the onset of the sensory blockade and the start of
the motor blockade were significantly delayed with the ad—
dition of intrathecal Magnesium to Bupivacaine, This result
is similar to previous research in which there was a delay
in the start of both blockades with the addition of intra—
thecal Magnesium to Bupivacaine and fentanyl [10,16,17].
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However, it was in disagreement with other studies
where no changes were found in the start of sensory and
motor blockade or in the period of spinal anesthesia [16].
The differences in pH and baricity of the solution contain—
ing Magnesium contributed to the delayed onset [10,17]. In
disagreement with our study, Morrison et dl. [18], in a sys—
temic review and meta—analysis done in 2013, showed no
effect from the addition of Magnesium to LA on the dura—
tion of spinal anesthesia, the start of sensory blockade,
the motor blockade, or the incidence of side effects
(hypotension, pruritus). However, with the addition of in—
trathecal opioids, there is a beneficial effect, which may
suggest that Magnesium potentiates the effect of opioids.

Magnesium mediates its analgesic action by non-—
competitive inhibition of the NMDA receptor, blocking ion
channels (caleium and sodium) in a voltage—dependent
manner leading to central sensitization and wind—up at—
tributed to peripheral nociceptive stimulation [19-22]. In
chronic pain, calcium channel blockers potentiate the ef—
fects of morphine [23]. In previous studies, the ideal dose
of intrathecal Magnesium has not been demonstrated. The
dose of Magnesium in this research was guided by data
from the earlier study of Buvanendran et al. [16] in 2002.
We suggest further researchers in the future, with differ—
ent Magnesium dosages and more patients, to determine
the safest route and dosage.

This study demonstrates that intrathecal Magnesium
sulfate as an adjuvant to Bupivacaine is desirable in pa—
tients undergoing gynecological laparoscopic surgery due
to better surgeon and patient satisfaction with lower an—

algesic requirements intra—operatively and postoperatively.
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