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INTRODUCTION

ABSTRACT

Background: Most of anesthiologists use Magnesium sulfate and
Dexmedetomidine as adjuvants to local anesthesia for improving the
quality of regional anesthesia.

Aim of the work: To compare the effects and side effects of Magnesium
sulfate and Dexmedetomidine when added to Bupivacaine on the quality
of trasversus abdominus plane block (TAPB).

Patients and methods: The study was done at the department of
Obstetrics and Gynecology, Faculty of Medicine, Al-Azhar University,
Cairo, Egypt from November 2019 to October 2020. A total of 50 female
patients undergoing elective Cesarean section using post operative
transversus abdominus plane (TAP) block were randomly assigned into
two groups; Ultrasound-guided transversus abdominus plane (TAP)
block was performed using 20 ml 0.25% Bupivacaine. Magnesium
sulfate 150 mg (1.5 ml) and dexmedetomidine 0.5 mcg/kg were added in
the ( Magnesium sulfate + Bupivacaine ) group and ( Dexmedetomidine
+ Bupivacaine ) group, respectively. Time to first analgesic call, pain
scores at 2/6/12/24/48 hours, hemodynamic data and side effects were
recorded.

Results: Dexmedetomidine group provided the longest duration of
analgesia and the least consumption of postoperative rescue analgesia
versus Magnesium sulfate group (P = 0.001). Dexmedetomidine group
had higher incidences of post operative hypotension and bradycardia.
Conclusion: Magnesium sulfate and Dexmedetomidine was a useful
adjuvant to Bupivacaine for transversus abdominus plane (TAP) block in
improving the duration of postoperative analgesia. Dexmedetomidine
provided longer duration and quicker onset of analgesia with lesser
consumption of postoperative rescue analgesia, but the incidence of
postoperative hypotension and bradycardia was higher than Magnesium
sulfate.

Keywords: Caesarean Delivery; Dexmedetomidine; Bupivacaine;
Magnesium Sulfate; Transversus Abdominus Plane
Block.

approach.® It creates satisfactory somatic anesthesia
with no visceral blockade.*

Caesarean section (CS) is one of the most operations
in the world. Effective postoperative analgesia after it
is very important because it encourages breast
feeding and facilitates early ambulation and
recovery.! Postoperative analgesia is too important to
prevent unwanted side effects such as venous
thromboembolism, respiratory complications and
increased hospital stay.? Post Caesarean discomfort
and pain is expected; so, the analgesic regimen
should assure safe and efficient sedative. Commonly,
opioids and NSAIDs are used for post caesarean pain
relief. While dose dependent respiratory depression
is the most discomforting side effect, other
insignificant side effects such as gastrointestinal
upset, pruritus and urinary retention can be annoying
during the first hours of puerperium. The transversus
abdominus plane (TAP) block has been used for
postoperative pain relief in different abdominal
surgeries as part of the multimodal anesthetic

Dexmedetomidine is a new generation highly
selective 02-adrenergic receptor (02-AR) agonist that
is associated with sedative and analgesic sparing
effects, perioperative  sympatholysis, reduced
commotion and delirium, maintenance of respiratory
function and cardiovascular stabilizing effects.
Recently, Dexmetetomedine as a local anesthetic
adjuvant has been the subject of increasing attention
as the pssibility to prolong the block duration.>” The
combined use of a local anesthetic agent and
dexmedetomidine, applied in TAP block, which
targets peripheral nociceptive receptors may be an
ideal protocol for pain control after Cesarean section
(CS). Local anesthetics like bupivacaine act in
different pathway as they bind to intracellular portion
of voltage- gatted sodium channels.

The present study aimed to compare magnesium
sulphate and dexmedetomidine as adjuvants to
bupivacaine in TAP block for LSCS patients using
ultrasound guiding.
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PATIENTS AND METHODS

This study was conducted between November 2019
and October 2020, on total of 50 female patients
attending to Sayed Galal University hospital and
Nasser Institute for Research and Treatment hospital
during the time of the study.

INCLUSION CRITERIA:

18 - 35 years.

Elective LSCS under LSAB.

Normal bleeding profile.

No history of relevant drug allergy.

EXCLUSION CRITERIA:

<18, >35 years.

Patient refusal.

Bleeding disorder.

After getting the institutional ethics committee
permissiveness, and the informed consent of the
patient, the patient was kept nil per oral for 6 hours.
An intravenous access was secured using an 18
gauge cannula. Standard monitors were attached and
heart rate, BP and oxygen saturation were monitored.
Patients underwent LSCS under LSAB through a
pfannenstiel incision. At the time of wound closure,
following skin closure, drugs were given into
bilateral Transversus Abdominus Plane under
ultrasound guiding.

Patients were devided into two groups (25 female in
each) by randomisation.

Group BM — 20 ml 0.25% Bupivacaine + 150 mg
(1.5 ml) Magnesium sulphate given

Group BD - 20 ml 0.25% Bupivacaine + 0.5 mcg/kg
Dexmedetomidine given

Time to first analgesia, pain scores at 2/6/12/24/48
hours, hemodynamic data, side effects were noted.
Time to first analgesia is the time after which first
dose of rescue analgesia is given. Pain scores at
2/6/12/24/48 hours were noted on the basis of visual
analog scale (VAS). Hemodynamic data: HR, BP and
RR were noted after 2/6/12/24/48 hours.

Side effects: Sedation was assessed using inverted
observer assessment of alertness scale. PONV was
assessed using PONV assessment scale.

Statistical method: Calculation of the sample size
was based on the effect of adding magnesium sulfate
or dexmedetomidine to local anesthetic solutions on
the duration of analgesia. Based on the results of
previous studies,® 25 patients were required to detect
a 20% change in QoR-11 (Quality of Recovery)
score at a error of 0.05 and study power of 80%. The
sample size was calculated using the SPSS statistical
software package (V. 20, Echosoft Corp., USA).
Quantitative data were described as mean + standard
deviation in parametric data and as median (IQR) in
non parametric data and were analyzed using
independent t-test with Mann Whitney test.
Categorical data were presented as number (n) or
percentage (%) and were analyzed by Chi-square
test. Comparison of the continuous data within each
group was performed using repeated measures
analysis of variance. We used SPSS 20 (SPSS Inc.,
Echosoft Corp., USA) for statistical analysis. P <0.05
was considered statistically significant
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RESULTS

Age, weight, height, frequency of pregnancy and
duration of surgery were similar in both groups with
no significant statistical difference (Table 1).

BM
BD group
Parameters Groups [_group P- value
No.= 25| No.=25
2488+ 24.96 =
+
Age(years) Mean=SD 4.28 4.10 0.946
Range 18-34| 18-33
) Median(IQR)[1 (0-2)] 1 (0-2)
Parity(N) Range 0-3 0-3 0.886
102.80 +| 103.20 =
syst.B.p.(mmHg) | M™SP | 1061 | 1145 0.899
Range 90 — 120} 90 — 120
65.60 | 67.60 =
+
Dias.B.P.(mmHg) | ML | 651 | 7.79 0.320
Range 60-80| 60-80
Meanssp |02 | 3700
Temp.(°C) 36. o : 0.711
Range 3792 36.8 — 37.2
+ +
respiratory rate | MeantSD 11'13%_ 131';%_ 0333
(c/m) Range |12-16| 12-16
79.76 £ 80.16 =
+
pulse/im) | MeaMSD | 404 | 680 0.813
Range 70-90| 70-90
Meanssp |02 15884 %
Height(cm) 15'3 B ' 0.801
Range 165 152 - 167
62.96 £| 62.20 =
+
Weightkg) | M&™SP | 190 | 180 0.163
Range 60-65| 60—65
. 5492+ 55.76 =
Duration -Of Mean+SD 5.49 4.99 0.574
surgery(min.)
Range 45-65| 45-65
Table 1: Patient's characteristics and hemodynamic
data in the studied groups.
Statistically significant difference in heart rate and
blood pressure were observed at 2 hours and 6 hours
for which no interventions were required. (Table 2)
and (Figure 1)
. BM group [ BD group
2 Hours Post Operative No.= 25 No.< 25 P- value
99.80 +
Syst. B.P. Mean=SD 10.36 93.80 £ 6.96 0.020
Range 85-115 85 —100
. Mean+SD [63.00 + 6.77]58.60 + 3.69
Dias. B.P. Range 55-75 | s5-65 | 0000
Mean=SD |76.76 + 4.75/63.96 + 4.07
Pulse Range 65-85 | s8-70 | 000
. 383.20 £ 1021.60 =
Timetodst | MeansSD | “1520 | 10723 | 0001
Y Range 360 — 420 | 900 — 1200
24 Hours 50 mg 0(0.0%) |25 (100.0%)
Analgesia 0.001
consumption | 100mg |25 (100.0%)| 0 (0.0%)

Table 2: 2 hours post operative syst. BP, dias. BP
and pulse differences between the studied groups.
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OBM group

0BD group

2 Hours Post Operative Syst. B.P.
2 Hours Post Operative Dias. B.P.
2 Hours Post Operative Pulse

BM gro BD gro
Param S group I group P- value
No.= 25 No.= 25
Median
VAS2| (IQR) 000-0) 000-0) 0.815
Range 0-2 0-1
Median
VAS6| (IQR) $3-4) 00-1 0.001
Range 3-4 0-1
Median
VAS (IQR) 3(2-3) 1(1-1) 0.001
12 Range 2-3 0-2
Median
VAS (IQR) 2(1-2) 2(1-3) 0.662
24 Range 1-4 0-4
Median
48 ’
Range 0-2 0 -2

Fig. 1: 2 hours post operative pulse, syst. and diast.
BP between the studied groups.

In group BD, mean of time to 1st analgesia was
1021.60 + 107.23 minutes and in group BM, it was
383.20 + 15.20 minutes which was comparable in
two groups with highly significant statistical
difference as shawn in (Table 2) and (Figure 2).

Time to 1stanalgesia

1200

1000

800

800

400

200 -

B group
BD group

Figure (2): Time to 1st analgesia in minutes between
the studied groups.

In group BD, 24 hours analgesia consumption was 50
mg of tramadol while in group BM, it was 100 mg of
tramadol which was comparable in both groups with
highly significant difference as shawn in (Table 2).

Statistically significant difference in pain scores were
observed at 6 hours and 12 hours. Pain scores were
statistically insignificant at 2 hours and 24 hours.
Pain scores were statistically significant at 48 hours.
(Table 3)

Table 3: Visual analog score changes in the studied
groups at 2,6,12,24 and 48 hours.

DISCUSSION

There are different ways to control post caesrean pain
and discomfort.2 Most commonly used way includes
epidural, intrathecal and intravenous administration
of opioids which are associated with modification of
the normal hepatic, renal and gastrointestinal
systems.® But, none of these techniques can be
considered ideal due to lack of ease of technique and
due to systemic side effects associated with them. So,
in order to search for an ideal option for post
operative pain relief in terms of efficacy, safety and
simplicity, regional anaesthesia techniques come into
respect.’01!

One of these techniques is transversus abdominus
plane (TAP) block which has been used successfully
in Caesarian dlivery as a component of the
multimodal analgesic approach. It blocks the
thoracolumbar nerves T10 to Lland provides
adequate somatic analgesia with no visceral
blockade.*

TAP block involves injection of local analgesic
between the internal oblique and transversus
abdominus muscle layers, with the aim of
anaesthetising the intercostal nerves (T6-T11),
subcostal nerve (T12) and ilioinguinal and
iliohypogastric nerves (L1)  which supply the
anterolateral abdominal wall. We use surface
landmarks of the triangle of Petit located along the
mid axillary line bounded posteriorly by lattisimus
dorsi, superiorly by external oblique and inferiorly by
iliac crest and a double fascial ‘pop’ to guide
placement of the local analgesic. Ultrasonography
has been used to improve the accuracy of TAP
block.'?

Dexmedetomidine is an alpha 2 adrenergic agonist
which acts on alpha 2c and alpha 2a receptors in the
dorsal horn thereby decreasing release of substance P
and glutamate and hyperpolarisation of neurons. It
prolongs the action of local anaesthetic when given
as an adjuvant. Sensory block is more via the
unmyelinated C fibres. It also has an opioid sparing
effect. Common adverse effects include hypotension



and bradycardia.*® Magnesium sulphate is an NMDA
receptor antagonist. It regulates calcium influx into

cells thereby increasing analgesic effects of
opioids.**

In agreement with our results, Ammar and
Mahmoud®™ concluded that the addition of

dexmedetomidine (0.75 pg/kg) to bupivacaine
(0.33%) for infraclavicular BPB in 60 patients
undergoing upper extremity surgery hastened the
onset of SB and MB, prolonged the duration of
postoperative analgesia, and decreased opioid
requirements with lower pain assessment scale, but
there were no side effects documented in their study.
Esmaoglu et al.’® reported that the addition of
dexmedetomidine (100 pg) to levobupivacaine 0.5%
for axillary BPB in 60 patients undergoing hand and
forearm surgery resulted in fast onset time with long
duration of the axillary block with prolonged
duration of analgesia. Bradycardia was reported as a
side effect in their study. Das et al.!” concluded that
the use of dexmedetomidine (100 pg) as an adjuvant
to ropivacaine 0.5% for supraclavicular BPB
prolonged the SB and MB duration and the duration
of postoperative analgesia and decreased total
analgesic need with no adverse effects.

As regards the effect of dexmedetomidine on the
onset of the block, Gandhiet al.®® found that the
onset time of the SB and MB was faster in the
control group than dexmedetomidine.
Dexmedetomidine did not affect SB and MB onset
time in some studies.t”® It shortened the SB onset
time without affecting the MB onset time in another
study.?®

Mirkheshti et al.2! and Marhofer et al.?? noticed that
dexmedetomidine shortened the MB onset time. Our
study showed that dexmedetomidine induced
bradycardia and hypotension in some patients during
the procedures, which was evident in other studies as
W6“.16'19’23

They concluded that addition of dexmedetomidine to
bupivacaine in TAP block achieves better local
anesthesia and provides better pain control post-
operatively without any major side-effects which
corresponds with our results.

In this study, statistically significant difference was
noted in the time to first analgesia and also in the
pain scores at 6 hours, 12 hours and 48 hours. First
dose of rescue analgesia was given after 17 hours and
1 minute +/- 107 minutes, when dexmedetomidine
was added as an adjuvant to bupivacaine for TAP
block, whereas the first dose of rescue analgesia had
to be given at 6 hours and 20 minutes +/- 15 minutes
when magnesium sulphate was used as an adjuvant.
Total opioid requirement during the first 24 hours
was 50 mg of tramadol, when dexmedetomidine was
used as an adjuvant, whereas 100mg of tramadol had
to be used when magnesium sulphate was used as an
adjuvant®* Satistically significant difference was
noted in the heart rate an BP at 2 hours and 6 hours,
but no interventions were needed for the same. No
side effects were noted with both drugs during the
study period except 2 patients developed allergy with
magnesium sulphate. Hence Dexmedetomidine
produces a longer duration of post operative

10
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analgesia  with no deleterious effects on
haemodynamic status and no side effects compared
to magnesium sulphate, when added to bupivacaine
for TAP block.

CONCLUSION

Magnesium sulfate or dexmedetomidine was a
useful adjuvant to bupivacaine for transversus
abdominus plane (TAP) block in improving the
duration of postoperative analgesia.
Dexmedetomidine provided longer duration and
quicker onset of analgesia with lesser consumption
of postoperative rescue analgesia, but the incidence
of postoperative hypotension and bradycardia was
higher than magnesium sulfate. 2 patients developed
allergy to magnesium sulphate after injection.
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