/
@ Scientifi
o0 Reomarcy

0.:0 Publishing

Open Journal of Obstetrics and Gynecology, 2017, 7, 269-280
http://www.scirp.org/journal/ojog

ISSN Online: 2160-8806

ISSN Print: 2160-8792

The Impact of Single Low Dose IV Magnesium
Sulphate Adjuvant to Ultrasound Guided
Transverses Abdominis Plain Block for
Control of Postcesarean Pain

Tamer Nabil Abd Elrahman?, Mohamed Abdelaziz Youssry?z*

'Anesthesia and Intensive Care and Pain Department, Faculty of Medicine, Ain Shams University, Cairo, Egypt

*Obstetrics and Gynecology Department, Faculty of Medicine, Alexandria University, Alexandria, Egypt

Email: *dr_youssry@yahoo.com

How to cite this paper: Elrahman, T.N.A.
and Youssry, M.A. (2017) The Impact of
Single Low Dose IV Magnesium Sulphate
Adjuvant to Ultrasound Guided Trans-
verses Abdominis Plain Block for Control
of Postcesarean Pain. Open Journal of
Obstetrics and Gynecology, 7, 269-280.

https://doi.org/10.4236/0jog.2017.73029

Received: February 3, 2017
Accepted: March 12, 2017
Published: March 15, 2017

Copyright © 2017 by authors and

Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Objective: The aim of this study is to determine the role of preoperative low
dose intravenous MgSO, when given adjuvant to ultrasound guided transver-
sus abdominis plane (TAP) block in augmenting postcesarean analgesic ef-
fects and reducing opioid requirements during the first 24 hours. Subjects and
Methods: In this prospective, randomized double blind study, a total of sixty
full term pregnant women were recruited for the study underwent caesarean
section. Thirty patients were assigned to MgSO, group (A) and another thirty
to placebo group (B). Participants in group (A) received 50 mg/kg MgSO, in
100 ml isotonic saline intravenous (IV) over 20 minutes prior to induction of
general anesthesia by 30 minutes while participants in group (B) received 100
ml isotonic saline (placebo) by the same route and over the same duration as
control. Results: Visual Analogue Scale (VAS) was analysed within 24 hours
postoperatively. The mean pain score at 6 and 12 hours postoperatively was
significantly lower in MgSO, group compared to control group (40.4 + 5.12 vs
53.6 + 4.92; 26.1 + 3.01 vs 35.5 + 3.98 respectively, p = 0.012, 0.005). Compar-
ing both groups regarding the mean time interval of first rescue analgesia
(morphine sulphate) requested by the patients, it was longer in MgSO, group
compared to control group. The total dose of rescue analgesia consumed dur-
ing 24 hours was analysed and it was significantly higher in control group
compared to MgSO, group (10.1 £ 0.95 vs 6.2 + 0.87, p = 0.001). Conclusion:
We concluded that preoperative low doses (50 mg/Kg) of MgSO, with general
anesthesia combined with ultrasound guided TAP block offer longer postop-
erative pain free periods thus reducing total opioid consumption. In addition
to the safety of the drug to the mother and fetus so we recommend IV MgSO,
as an adjuvant therapy with TAP block.
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1. Introduction

Pain intensity and duration are elevated after central sensitization initiated by
surgical incision and tissue damage. Start of preventive measures before incision
and their implementation through the peri- and post-operative period, have a
great impact in preventing the central sensitization, thereby ameliorating the
acute pain, hyperalgesia and chronic pain [1] [2].

Preventive analgesia has been defined as an anti-nociceptive treatment that
prevents establishment of altered central processing of afferent input from inju-
ries. One of the intravenous adjuvants that have been shown potential in preven-
tive analgesia is magnesium sulphate (MgSO,) that could be administered with
multiple routes or methods and one of those is preventive single low dose [3] [4]
[5]. MgSO, has been used for many years as an anticonvulsant or antiarrhythmic
drug. The mechanism of the analgesic effect of MgSO, is not clear but interfer-
ence with calcium channels and N-methyl-D aspartate (NMDA) receptor seem
to play an important role. The analgesic effect of NMDA -antagonists is made by
inhibiting nociceptive central sensitization together with suggested reduction of
catecholamine release with sympathetic stimulation, thereby decreasing periph-
eral nociception or the stress response to airway instrumentation and surgery [1]
(6] [7] [8] [9] [10].

Cesarean section is one of the most commonly performed surgical procedures,
it accounts for about 15% of births worldwide and 21.1% of those in the devel-
oped world [11]. The standard general anesthesia for cesarean section does not
include opioid until after delivery of the fetus; this will lead eventually to in-
creased risk of hypersensitisation, leading to increased post-operative acute pain
and analgesia requirement [12]. Considering application of magnesium sulphate
as preventive measures together with multimodal analgesic techniques maxi-
mizes the control of postoperative pain in the past few years [13].

The Transversus Abdominis Plane (TAP) Block is a local anesthetic block
used to provide analgesia to the anterior and lateral abdominal wall. Rafi et al
[14] and McDonnell ef al. [15] were the first to describe this novel abdominal
field block. It blocks the mid/lower thoracic and upper lumbar spinal nerves as
they travel in the fascial plane between the transversus abdominis and internal
oblique muscles. Compared with placebo blocks, TAP block provided increased
postoperative analgesia and decreased systemic medication requirements as part
of a multimodal analgesic regimen for total abdominal hysterectomy [16], cesa-
rean section [7], and laparoscopic cholecystectomy [17]. Moreover, guidance by
ultrasound enriches this technique with more reliable efficacious treatment

modality as it allows better localization and deposition of the local anesthetic
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with improved accuracy and reduced complications over the traditional ana-
tomic landmark technique [16].

The aim of this study is to determine the role of preoperative low dose intra-
venous MgSO, when given adjuvant to ultrasound guided transversus abdominis
plane (TAP) block in augmenting postcesarean analgesic effects and reducing

opioid requirements during the first 24 hours.

2. Subjects and Methods
2.1. Study Design

This is a prospective, randomized, double blind study carried out at Ibn Sina
Medical College Hospital, Jeddah, Saudi Arabia from December 2015 till No-
vember 2016. Randomization was done with the help of a computer-generated
list of numbers. A total of sixty full term pregnant women (completed 37 weeks)
were recruited for the study underwent cesarean section. Thirty patients were
assigned to MgSO, group (A) and another thirty to placebo group (B). Group
assignment, preparation and administration of drugs were performed by a nurse
anesthetist who was neither involved nor interested by any means in the study.
Blind grouping was kept to all including the patients themselves, until the com-
pletion of study. This study was approved by the Hospital Research Ethics
Committee and has been performed in accordance with the ethical standards as
in Declaration of Helsinki (1964) and its latter amendments, and a written in-

formed consent was obtained from each participant prior to the study.

2.2. Inclusion and Exclusion Criteria

The inclusion criteria of these patients include class I-II according to American
society of anaesthesiologists (ASA) physical status, singleton full term pregnancy
subjected to cesarean section.

Exclusion criteria include; patients with ASA physical status class III-IV, mor-
bid obesity with BMI > 35 kgm ™ at initial hospital visit , neuro-axial anaesthesia,
severe pre-eclampsia, diabetes mellitus, cardiovascular disease, renal disease,
hypermagnesemia, history of analgesic administration or intake during past 24
hours, urgent cesarean sections, multiple gestations, history of relevant drug al-
lergy, any possibility of anticipated difficult intubation.

Participants in group (A) received 50 mg/kg MgSO, in 100 ml isotonic saline
intravenous (I.V) over 20 minutes prior to induction of general anesthesia by 30
minutes while participants in group (B) received 100 ml isotonic saline (placebo)

by the same route and over the same duration as control.

2.3. Preoperative Anesthetic Assessment

All patients were subjected to a thorough medical history, physical examination,
laboratory investigations (fasting blood sugar, kidney, liver function tests, serum
electrolytes, coagulation profile, and electrocardiogram) preoperatively. They
were also counselled about the anesthetic management and potential complica-

tions of both surgery and anesthesia, and the explanations of visual analogue
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scale (VAS) from 0 - 100. All these data were documented. A thorough airway
assessment by Mallampati classification [18], mouth opening, neck movement,
thyromental distance was done to find out any possibility of difficult intubation.
If there was a chance of significant difficult intubation, the patient was excluded

from the study.

2.4. Anesthetic Protocol

General anesthesia was induced with intravenous lignocaine 1.0 mg/kg, propofol
2.0 mg/kg, succinyl choline 1.0 mg/Kg then they were intubated and then atra-
curium 0.2 mg/kg was given for maintenance of muscle relaxation based on us-
ing a peripheral nerve stimulator. Anesthesia was continued by mixture of O,
and N,O along with 2% sevoflurane. After delivery of the fetus and placenta, 1
mg midazolam, 1 pg/kg fentanyl and 10 IU oxytocin (in 500 ml ringer solution)
was administrated. Immediately after completion of surgery, each patient re-
ceived ultrasound guided bilateral TAP blocks in the operating theatre. After
that muscle relaxant was antagonized by 40 pg/kg neostigmine and 20 ug/kg at-
ropine, then awake extubation was done and the patients were transferred to the

recovery unit.

2.5. Postoperative Analgesic Regimen

It started in the recovery unit where patients received 16 mg lornoxicam slowly
IV over 5 minutes. After that all patients received acetaminophen 1 gm/6 h IV

and 3 mg morphine sulfate IV if breakthrough pain developed.

2.6. Patients Assessment

All patients were assessed for

1) Hemodynamic variables (heart rate, and mean arterial blood pressure)
prior to anesthesia, post-intubation, post-extubation, and thirty minutes post-
operative.

2) VAS (0 = no pain, 1 - 30 = mild pain, 40 - 60 = moderate pain, 70 - 10 =
severe pain) at 2, 6, 12 and 24 hours postoperative.

3) Time elapsed till morphine is requested postoperatively for break through
pain.

4) Total dose of rescue analgesia (morphine sulphate) used within the first 24
hours.

5) Time to ambulate the patient postoperatively.

6) APGAR scores at 1st and 5th minutes for neonates.

2.7. TAP Block Technique

Using an 18 G Tuohy needle (80 mm Smiths medical Portex®) and the layers of
the abdominal wall were identified guided by superficial high-frequency 45 mm
linear array ultrasound probe (13 MHz) as described by McDonnell and col-
leagues [15]. Twenty millilitre of 0.25% bupivacaine is injected slowly after

careful aspiration to ensure no vascular injury has occurred. Successful injection
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produced an echo-lucent space between the muscle layers (internal oblique and
transverses abdominis) (Figure 1).

All TAP blocks were performed by the same anesthetist and the operations by
the same obstetrician.

3. Statistical Analysis

The Data was collected and entered into the personal computer. Statistical
analysis was done using Statistical Package for Social Sciences (SPSS/version 20)
software. Arithmetic mean, standard deviation, t-test was used to compare the
two groups. The level of significance was 0.05.

Sample size calculation: Sample size was calculated by using Med Calc statis-
tical software. Assuming area under ROC to be 0.80, an alpha of 0.05 and power
of study 90.0%. A minimum sample size required was calculated to be 30 pa-

tients in each group for this study.

4. Results

This is a prospective, randomized, double blind study. A total of sixty consented
full term pregnant women were classified into two groups, MgSO, group (N =
30), and placebo group (N = 30) all participants completed the trial. The demo-
graphic characteristics of the study participants are illustrated in Table 1. There
were no statistically significant differences between the two groups regarding
maternal age, body mass index (BMI), gestational age, and parity. Furthermore,
there were also no statistically significant differences between the two groups
regarding duration of anesthesia, duration surgery, estimated blood loss, and
Apgar score of neonates as well (Table 1).

Regarding Hemodynamic variables of patients, the mean pre-anesthetic heart
rate and MAP showed statistically insignificant difference between both groups

(P = 0.098, 0.068 respectively). The mean post-intubation and post-extubation

Figure 1. Anterior abdominal wall view during injection of local anesthesia. E.O. External
Oblique, 1.O. Internal Oblique, T.A. Transversus Abdominis and the arrow point to the
echolucent image of local anesthesia injected.

03 @i o
%% Scientific Research Publishing

273



T. N. Abd Elrahman, M. A. Youssry

Table 1. The demographic data and clinical characteristic of Patients in group (A), and
group (B).

Variables TAB + MgSO, TAB
(Group A =30) (Group B =30) P
A
ge (years) 28.2 £4.33 27.4 £3.02 0.4211
Mean + S.D
BMI (Kg/m?)
26.2 £2.25 27.1 £1.98 0.526
Mean + S.D
Gestational age (weeks)
37.9 £0.67 38.3+£0.48 0.458
Mean + S.D
Parity
2.1 +£0.58 2.2+0.78 0.401
Mean + S.D
Duration of Surgery (minutes)
43.6 3.2 48.2 +4.22 0.136
Mean + S.D
APGAR Score
1% Minute
8.1 £0.89 8.3+0.74 0.352
Mean + S.D
5 Minutes
9.4 +1.03 9.7 £ 1.11 0.625
Mean + S.D
Duration of Anesthesia (minutes)
54 +£6.25 56 +£7.01 0.558
Mean + S.D
Estimated blood loss (ml)
570 = 162.3 520 = 207.6 0.107

Mean + S.D

Data are presented as mean + SD; TAB: transverses abdominis plain block; MgSO,: magnesium sulphate;
BMI: Body mass index; *Significant.

heart rate was significantly higher in group (B) compared to group (A) (91.2 £
5.98 vs 85.1 + 7.32; 100.3 + 6.22 vs 90.1 £ 6.21 respectively; P = 0.011, 0.005).
While, the mean heart rate showed insignificant difference between both groups
(P = 0.067) 30 minutes postoperatively. On the other hand the MAP was statis-
tically significant higher with respect to post-intubation, and post-extubation
readings in group (B) compared to group (A) (P = 0.035, 0.017 respectively).
While the MAP showed statistically insignificant difference between both groups
(P = 0.065) 30 minutes postoperatively (Table 2).

VAS was analysed within 24 hours postoperatively. The mean pain score at 2
hours postoperatively showed statistically insignificant difference between both
groups (P = 0.071). While it was statistically significant lower in MgSO, group
compared to control group at 6, 12 hours postoperatively (40.4 + 5.12 vs 53.6
4.92;26.1 + 3.01 vs 35.5 + 3.98 respectively, p = 0.012, 0.005). Twenty four hours
postoperatively, the mean VAS showed statistically insignificant difference be-
tween both groups (p = 0.655) (Table 3).

Comparing both groups regarding the mean time interval of first rescue anal-
gesia (morphine sulphate) requested by the patients , it was longer in MgSO,
group compared to control group (200.2 + 16.5 vs 120 + 11.65, p = 0.002). The

total dose of rescue analgesia consumed during 24 hours was analysed and it was
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Table 2. Hemodynamic status in patients in group (A), and group (B).

HR bpm MAP (mmHg)

Variables 145, MgsO, TAB

(Group A =30) (Group B =30)

TAB + MgSO, TAB

P (Group A =30) (Group B =30)

p

Pre-anesthetic

82.9 +9.65 87.1£6.23 0.098 72.4 + 6.89 78.1+6.45  0.068
Mean + S.D
Post Intubation
85.1 £7.32 91.2 £598 0.011* 82.1 £6.52 89.3 £7.01 0.035*
Mean + S.D
Post Extubation
90.1 £6.21 100.3 £6.22 0.005* 83.2+7.23 91.4+8.25 0.017*
Mean + S.D
30 minutes in
Recovery Room 84.2 £ 10.2 90.1 £7.05 0.067 84.1 £5.21 90.3 £8.21 0.065

Mean + S.D

Data are presented as mean + SD; TAB: transverses abdominis plain block; MgSO,: magnesium sulphate;
HR: heart rate, bpm: beat per minute; MAP: mean arterial pressure; mmHg: millimetre mercury;
*Significant.

Table 3. Postoperative Visual analogue score (VAS) in patients of group (A), and group (B).

Pain Score TAB + MgSO, TAB
VAS (0 - 100) (Group A =30) (Group B = 30) P
2 hours
51.3+9.22 58.7 £ 8.22 0.071
Mean + S.D
6 hours
40.4 £ 5.12 53.6 £4.92 0.012*
Mean + S.D
12 hours
26.1 £ 3.01 35.5+3.98 0.005*
Mean + S.D
24 hours
23.3+2.46 24.2 £ 6.02 0.655
Mean + S.D

Data are presented as mean + SD; TAB: transverses abdominis plain block; MgSO,: magnesium sulphate;
*Significant.

significantly higher in control group (10.1 * 0.95) compared to MgSO, group
(6.2 + 0.87) and the p-value was (0.001). Moreover, the mean time needed for
the patients to ambulate independently was significantly longer in control group
(6.3 £ 0.97 hr) compared to MgSO, group (4.2 + 0.89) and p value was (0.0041)
(Table 4).

5. Discussion

Patients undergoing cesarean sections with general anesthesia routinely experi-
ence noxious stimuli during laryngoscopy, intubation and abdominal incision
prior to fetal delivery, during which they do not receive adequate analgesia due
to fetal concerns. Therefore central sensitization occurs, leading to increased
probability of acute and chronic post-operative pain [7].

MgSO, is an intracellular cation acts as a calcium channels antagonist and as
noncompetitive NMDA receptors antagonist [19]. Thus preventing central and

peripheral sensitization caused by noxious stimuli. MgSO, acts as preventive

%%
035: Scientific Research Publishing

275



T. N. Abd Elrahman, M. A. Youssry

Table 4. Postoperative rescue analgesic requirements, and time to ambulate in patients in
group (A) and Group (B).

TAB + MgSO, TAB

(Group A =30) (Group B = 30) P
Interval of 1** Analgesic
Requirement (minute) 200.2 £ 16.5 120 + 11.65 0.0025%
Mean + S.D
Total Dose of Rescue Analgesics
(Morphine Sulfate) (mg) 6.2 +0.87 10.1 £0.95 0.001*
Mean + S.D
Time to Ambulate
Unassisted (hours) 4.2 £0.89 6.3+0.97 0.0041*

Mean + S.D

Data are presented as mean + SD; TAB: transverses abdominis plain block; MgSO,: magnesium sulphate;
*Significant.

analgesic and may have a role in prevention of post-operative pain [20] [21].
TAP block could be used effectively as a part of postcesarean section multimodal
analgesia as it provides good analgesia with opioid-sparing comparable to that
provided by intrathecal morphine [22] [23] [24].

Many studies assessed the perioperative analgesic effect of MgSO,. Mavrom-
mati and colleagues reported that low dose MgSO, infusion in hernioplasty was
an effective adjuvant for perioperative analgesic management [25]. Likewise,
Ryu and colleagues in a randomized double-blinded study reported that MgSO,
in a bolus dose of 50 mg/kg, followed by 15 mg/kg/h was effective in reducing
postoperative analgesia and VAS in gynaecologic surgery patients underwent
total intravenous anaesthesia (TIVA) [4]. The same conclusions were supported
by Lee and colleague [26], Kiran and colleagues who also reported that IV
MgSO, could decrease postoperative pain and equivalent of rescue analgesia [27].

Recently, Sayed ef al. studied the administration of 50 mg/kg IV bolus MgSO,
prior to induction of general anesthesia in elective cesarean candidates, and they
concluded that it could curtail the acute postoperative pain and has sparing ef-
fects on morphine requirement during first 24 hrs [28]. Another similar study
done by Arman T. and colleagues [29] who used low dose of MgSO, prior to in-
duction of balanced general anesthesia for total abdominal hysterectomy (TAH),
concluded that MgSO, alleviate postoperative pain throughout the first day after
TAH significantly and reduce opioid consumption as well. On the contrary, Ly-
sakowski and colleagues in a systemic randomized trial found no convincing
evidence about the valuable benefits of perioperative MgSO, on postoperative
pain intensity and analgesic requirement [30].

In our study we investigated IV low dose MgSO, (50 mg/kg) combined with
TAP block in order to intensify the potency and duration of analgesia, thus re-
ducing the required doses of opioids postoperatively and allows early ambula-
tion and consequently reducing hospital stay and total patient costs. We docu-

mented that VAS score at 6 and 12 hours postoperatively was significantly lower
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in MgSO, group compared to placebo group, while the VAS score at 24 hours
was insignificant between both groups. The total dose of rescue analgesia con-
sumed during 24 hours was significantly lower in MgSO, group compared to
control. Therefore, the analgesic effect of MgSO, is maximally effective during
the first 12 hours, and our results are in agreement with the previously men-
tioned studies [25] [26] [27] [28] [29].

Hypotensive effect of MgSO, explained with its direct vasodilatation effect
through the calcium channel blockade and rarely observed up to 60 mg/kg [3]
[31]. Regarding Hemodynamic variables, in the current study although the
postintubation and postextubation heart rate and MAP were significantly lower
in MgSO, group compared to placebo, we didn’t record any significant hypoten-
sive episodes with MgSO,. This could be explained by the role of MgSO, on re-
duction of catecholamine release with sympathetic stimulation, thereby de-
creasing the stress response to intubation and surgery, in addition to that we
even used lower doses than 60 mg/kg. No maternal complications encountered
in either group, and the 1st and 5th minutes APGAR scores in all newborns were
normal and showed insignificant difference between both groups which reflects

the safety of perioperative MgSO, infusion on the mother and fetus.

6. Study Limitation

Our study had some limitations such as; sample collection for this study requires
accurate patient selection based on inclusion and exclusion criteria particularly
the body mass index because obesity offers technical challenging difficulty for
ultrasound guided TAP block. In addition, smaller sample size hence our find-
ings still need more interpretation for further study. This should be addressed by
future prospective studies to verify and clarify the role of MgSO, as an adjuvant

analgesic with local nerve blocks.

7. Conclusion

We concluded that preoperative low doses (50 mg/Kg) of MgSO, with general
anesthesia combined with Ultrasound guided TAP block offer longer postopera-
tive pain free periods thus reducing total opioid consumption. In addition to the
safety of the drug to the mother and fetus so we recommend IV MgSO, as an
adjuvant therapy with TAP block.
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