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provision of adequate and safe anesthesia without 

exposing the patient to the repercussions of general 

anaesthesia. It sufficiently provides lid akinesia and 

globe akinesia, therefore adding to the surgeon's 
2,3 contentment and ease of procedure performance.

Also appropriate for postoperative analgesia, 

therefore, sparing Opioids and Non-Steroidal anti-

inflammatory drugs (NSAIDs), consumption of which 
4leads to gastrointestinal and renal manifestations.  

Constant endeavors urged for augmentation of 

analgesic and anesthetic potential of local 

anesthetics to achieve earlier onset and prolonged 

duration, thus to discover a perfect nociception 
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ABSTRACT
Objective: To evaluate the anesthetic and analgesic efficacy of magnesium sulphate as an adjunct to local 
anesthesia in Regional Blocks.
Study Design: A quasi-experimental study.
Place and Duration of Study: This study was conducted at the main operating theatre (OT), Combined Military 

rd thHospital (CMH), Lahore, Pakistan from 3  November 2022 to 5  September 2023.
Methods: A total of 70 patients (35 in each group), aged 18-45 years of either gender, American Society of 
Anesthesiology Status I or II, undergoing ophthalmological surgeries under regional blocks were enrolled in the 
study. Patients were divided into two groups: Group A - Magnesium Sulphate (N = 35) and Group B - Placebo (N = 
35). The peribulbar block was performed with 0.5% bupivacaine and 2 % lignocaine without adrenaline in a 10 
ml syringe in equivalent proportions. In this compound of local anaesthetic, 1ml of 0.9% normal saline was 
added to Group B members as a placebo treatment, while in Group A, 50 mg magnesium sulphate was added. 
Lid and globe akinesia were evaluated at 1, 5, and 15 minutes, and the duration of lid and globe akinesia was 
recorded. The analgesia requirement at the first and third hours was also recorded as per the visual analogue 
score.
Results: Mean age of participants was 39.1 ± 5.2 years. Duration of Lid Akinesia in A and B was 115 ±7.9 minutes 
and 135 ± 5.9 minutes, respectively; whereas, duration of Globe Akinesia in A and B was 180.5±7.9 minutes and 

st225 ± 6.5 minutes, respectively. Visual Analogue Score at 1  hour in A was 1.4 ± 0.50 and B 2.5 ± 0.50 (P<.001). At 
rd

the 3  hour, results were 3.4 ± 1.1 and 4.5 ± 1.1 in groups A and B, respectively (P<.001). Onset of Lid Akinesia at 
1 minute in A was among 18 (51.4%) patients, whereas in B, in 3 (8.6%) (P<.001). 
Conclusion: Magnesium sulphate as an adjunct to local anesthetic in regional blocks can promote earlier 
inception and prolonged duration with pronounced analgesic prospects.

Keywords: Analgesia, Bupivacaine, Lignocaine, Magnesium Sulphate, Nerve Block, Visual Analogue Scale.

How to cite this: Ameer K, Ali M, Abbas MA, Kashif S, Sharif MH. Evaluation of Analgesic and Anesthetic Efficacy of Magnesium Sulphate 
in Regional Blocks: Quasi-Experimental Study. Life and Science. 2025; 6(2): 368-374. doi: http://doi.org/10.37185/LnS.1.1.557

Department of Anesthesia
Combined Military Hospital (CMH) Lahore, Pakistan

Correspondence:
Dr. Sanum Kashif
Department of Anesthesia
Combined Military Hospital (CMH) Lahore, Pakistan
E-mail: sanumdr@gmail.com

stReceived: Dec 19, 2023; 1  Revision Received: Jun 27, 2024
nd2  Revision Received: Jan 17, 2025; Accepted: Feb 05, 2025  

Introduction
Local anaesthesia is a mainstay for ophthalmological 

procedures and surgeries, which provides several 

advantages for geriatric patients. Peri-bulbar eye 

block is expedient and commodious technique with 
1minimal financial implications.  It is practical in the 
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5,6inhibition agent.

For decades, globally, the advantages of Magnesium 

Sulphate have been recognized as an anticonvulsant 

in eclampsia patients and medicate toxaemia of 

preeclampsia, but a multitude of beneficial aspects 
7

of the drug have yet to unfold.  Magnesium 

constitute to be an essential mineral of the human 

body as magnesium ions are responsible for vital 

biochemical reactions. Its deficiency can lead to 

significant clinical manifestations such as tiredness, 

paresthesias, seizures, abnormal heart rhythms, to 
8name a few.

Magnesium, being on the fourth slot among 

essential body enzymes, has recently seen its utility 

in pharmacology being discovered in numerous 

profiles. It activates over three hundred enzymatic 

reactions in the body, of which energy metabolism is 

notable to mention. Its anti-nociceptive property is 

attributable to calcium antagonism, involved in 

calcium channel regulation in a voltage-dependent 

manner and cell influx; moreover, it provides 

noncompetitive antagonism to N-methyl-D-
9,10

aspartate (NMDA) receptors.  The main objective 

of the study is to evaluate the anesthetic and 

analgesic action of Magnesium sulphate in regional 

block

Methods
The study was conducted at the main Operation 

Theatre (OT), Combined Military Hospital (CMH), 
rd thLahore, Pakistan, from 3  November 2022 to 5  

September 2023 after receiving written informed 

consent and Institutional Review Board approval 

from the institute vide letter no: ERC/482/23, dated: 
th24  October 2021. A total of 70 American Society of 

Anesthesiology (ASA) I or II patients, 18-45 years, 

who were undergoing surgery under general 

anesthesia with endotracheal intubation were 

included. The sample size of 70 subjects (35 in each 

group) was calculated by open epi sample size 

calculator using a two-sided level of significance (1- 

alpha) of 95%, power of study (% chance of 

detecting) 80%, hypothetical proportion of controls 

with exposure 40 and hypothetical proportion of 

cases with exposure 10.7 and least extreme odds 

ratio to be detected 0.18, with an equal ratio of cases 

to controls. A consecutive non-probability technique 
11

was used for sampling.

As per the study protocol, all patients were 

interviewed, briefed, and counselled about the 

procedure, and informed written consent was 

obtained. Before reporting to the operating theatre, 

a detailed pre-anaesthesia assessment was carried 

out in all patients with necessary laboratory 

evaluation parameters to adhere to our inclusion 

and exclusion criteria, besides, to ensure patient 

safety, which is of utmost concern in anesthetic 

management. 

Non-consenting patients, pregnant and lactating 

females, patients with BMI > 30, patients with 

difficult airways, patients unwilling to undergo 

surgery under local anaesthesia, patients allergic to 

study drugs, patients with known ischemic heart 

disease or any focal neurological deficit, and patients 

with coagulation disorders were excluded.

Patients (N = 70) were isolated into two groups. 

Magnesium Sulphate Group designated as A - (N = 

35) and Normal Saline (Placebo) as B – (N = 35). As 

pre-operative preparation, consummation of 

fundamental documentation and an overnight 

fast/Nil per oral was ensured. Patients were 

prepared according to standard operating guidelines 

of general anaesthesia due to the anticipation of 

proceeding with general anaesthesia in case of block 

failure or to augment block and alleviate patient 

anxiety with conscious sedation in case of 

apprehensive patients to ensure patient comfort, 

cooperation, and satisfaction. Furthermore, to 

facilitate the surgeon's performance of surgery with 

utmost deliberation and ease. On the day of surgery, 

patients are brought to the operating theatre and 

before initiating anaesthesia, standard monitoring 

such as blood pressure (non-invasive method), pulse 

oximeter (SpO2), end-tidal carbon dioxide (ETCO2), 

and electrocardiography electrodes are attached.

Throughout surgery, blood pressure was recorded by 

a non-invasive technique every 05 minutes, a pulse 

oximeter, and Electrocardiography electrodes were 

attached. SpO  and Heart rate, 20% below baseline  2

were considered significant. 18G IV cannula passed 

under aseptic conditions. All the patients were 

premedicated with intravenous injections of 

Dexamethasone 0.08 mg/kg, Metoclopramide 0.1 

mg/kg, and Midazolam 1 mg for the provision of 

conscious sedation and the prevention of nausea 
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and vomiting. The peribulbar block was performed 

with 0.5% bupivacaine and 2 % lignocaine without 

adrenaline in a 10 ml syringe in equivalent 

proportions. In this compound of local anaesthetic, 

1ml of 0.9% normal saline was added to Group B 

members as a placebo treatment, while in Group A, 

50 mg magnesium sulphate was added. Landmarks 

were superior to the infraorbital rim at the junction 

of the middle two-thirds and outer one-third 

(infratemporal quadrant). The patient was then 

instructed to look down inferior and medial to the 

supraorbital notch. Then the patient was instructed 

to look down inferior and medial to the supraorbital 

notch. Gentle pressure is applied after infiltration. 

Lid and globe akinesia were evaluated using the 

following score. (Table 1). Even though the block was 

surveyed each moment till 15 minutes (the complete 

block was accomplished by 15 minutes), results were 

recorded and analyzed at 01 minute, 05 minutes, and 

15 minutes. Duration of lid and globe akinesia was 

recorded.

Postoperatively, pain was surveyed with a Visual 

Analogue Scale (VAS). VAS is a psychometric 

response scale for the estimation of pain. In this 

scale, subjects respond to their degree of pain by 

indicating on a continuous line between two 

endpoints. (Figure 1).

visual analogue score [first and third hour], lid 

akinesia onset [1,5,10 minutes] and globe akinesia at 

[1,5,10 minutes]. 

Data was entered and analyzed using Statistical 

Package for Social Sciences (SPSS) version 22.0. 

Descriptive statistics of continuous variables, 

including age, globe akinesia duration, lid akinesia 

duration, and visual analogue scores, were 

expressed as mean and standard deviation, while 

categorical variables, including gender, analgesic 

co n s u m pt io n ,  a n d  Am er ica n  So c iet y  o f  

Anesthesiologists status, were expressed as 

frequency and percentages. The mean value of the 

primary outcome of the study, i.e., post-operative 

pain, measured on a continuous scale, was 

compared between two study groups using 

Student's t-test. Other categorical variables were 

compared using the chi-square test. The P-values 

≤0.05 were considered to be statistically significant.

Results
A total of 70 patients were enrolled in the study, 

which included an age range of 18 - 45 years; 

therefore, the mean age of the sample was 39.1±5.2 

Fig.1: Visual Analogue scale 

Patients were kept in the post-anesthesia recovery 

unit for 01 hour and later moved to the post-

operation ward, guaranteeing stable vital signs and 

meeting recovery scores, well within the premises of 

the operating theatre. Variables evaluated age, 

gender, American Society of Anesthesiologists status 

(ASA), globe akinesia duration, lid akinesia duration, 

analgesia prerequisite [first and third hour] and 
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years. Participants included 28 (40%) females and 42 

(60%) males [P=0.23]. ASA status distribution was [ I 

18 (25.7%), II 52 (74.3%), P-value.39]. Duration of Lid 

Akinesia in Groups A and B was 115 ±7.9 minutes and 

135±5.9 minutes, respectively. At the same time, the 

duration of Globe Akinesia in Group A and B was 

180.5±7.9 minutes and 225 ± 6.5 minutes, 

respectively. 
stVAS in the 1  hour in Group A was 1.4 ± 0.50 and 

rdGroup B 2.5 ± 0.50 (P<.001). At the 3  hour, results 

were 3.4 ± 1.1 and 4.5 ± 1.1 in group A and B, 

respectively (P<.001) (Table 3). Onset of Lid Akinesia 

at 1 minute was observed in 18 (51.4%) patients in 

Group A, compared to 3 (8.6%) in Group B (P<.001). 

Globe Akinesia at 1 minute was observed in 5 (14.3%) 

participants in Group A, whereas in Group B, none of 
st

the participants exhibited at the 1  minute (P.054) 

(Table 2). None of the patients in Group A requested 
st

analgesia at 35 (100%) 1  hour, whereas in Group B, 

22 (62.9%) patients complained about pain, and 13 

(37.1%) did not (P<.001). However, after 03 hours of 

surgery, 35 (100%) in the normal saline group 

demanded pain relief; on the other hand, 25 (71.4%) 

participants had analgesic requirements, and 10 

(28.6%) patients were still comfortable (P<.001). 

(Table 4). 

Discussion
Magnesium has attracted enthusiasm due to its 

multimodal potential. A number of studies have 
12been conducted to establish its utility.  The 

peribulbar block has been utilized broadly for 

ophthalmic surgery as it is more secure than a 

retrobulbar block. There is a delayed onset of 

akinesia with peribulbar block in contrast with 

retrobulbar block, which may prompt a deferral to 

begin the surgical procedure. Paucity of analgesia 

also hinders the peribulbar block when compared 

with the retrobulbar block. Different adjuvants, such 

as clonidine, fentanyl, corticosteroids, and 

dexmedetomidine, have been utilized to accelerate 

the onset of akinesia in peribulbar block. 

Unfortunately, these adjuvants are accompanied by 
13bradycardia, sedation, dryness of mouth.

We opted for Magnesium as our preliminary study 

drug since its use as a neuraxial block adjuvant has 

already been recognized. Furthermore, its ease of 

availability and cost made it an ideal ancillary and 

hypothetical drug. Results of our study determined 

that expansion of local anesthetic with magnesium 

improves the length of the lid and globe akinesia, 
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along with early initiation (P<0.001). Moreover, 

there was a diminished early postoperative analgesic 
14

demand (P < 0.001).

Sinha et al. separated the practicality of magnesium 

as an additional substance to local anaesthetic in the 
15

peribulbar block.  They recorded absolute akinesia, 

findings matched with our outcomes. Both groups 

were administered 4.5 ml of 2% lidocaine, 4.5 ml of 

0.5% bupivacaine with 150 IU hyaluronidase. Group 

NS received normal saline 1 ml in the peribulbar 

block, and Group MS received magnesium sulphate 

50 mg in 1 ml of normal saline. In the Group NS at 3, 5, 

10, and 15 minutes after the block, total akinesia was 

found in 0, 2, 11, and 28 patients, respectively. In the 

Group MS, at 3, 5, 10, and 15 minutes after the 

square, total akinesia was found in 13, 23, 27, and 28 

patients separately. Patients who received 

magnesium sulfate demonstrated a significantly 

faster onset of lid and globe akinesia than the 
15benchmark group until 10 min (P < 0.000).

Abd et al. evaluated dexmedetomidine (50µg) with 
16

magnesium sulphate (50mg) in a peribulbar block.  

Both agents increase the onset of akinesia with 

stable hemodynamics. However, dexmedetomidine 

gives the advantage of reduced intraocular pressure, 

but has the disadvantage of cost. The interval for the 

first pain-relieving demand was 245 ± 25.0 min for 

the D group and 239 ± 31.5 for the M group. The 

beginning of global akinesia was progressively faster 
16for group D (P = 0.523).  

Mogahed et al. evaluated two doses of magnesium 

sulphate (50 mg and 100mg) as an adjunct to 0.5% 
17ropivacaine in peribulbar block.  Group I (Control 

group): patients got peribulbar block utilizing a blend 

of 6 ml of 0.5% ropivacaine, 1 ml (150 IU) 

hyaluronidase and 1 ml of normal saline, Group II 

(Mg 50): patients got a peribulbar block with 6 ml of 

0.5% ropivacaine, 1 ml (150 IU) hyaluronidase and 50 

mg of magnesium sulphate in 1 ml saline and Group 

III (Mg 100): patients got a peribulbar block with 6 ml 

of 0.5% ropivacaine, 1 ml (150 IU) hyaluronidase and 

1 ml of 100 mg magnesium sulphate. Absence of pain 

was evaluated by utilizing a visual analogue score 

(VAS) at the completion of the surgical procedure, 1 

h, 2 h, 4 h, and 6 h. Patients who received magnesium 

sulfate demonstrated essentially rapid onset of lid 

and globe akinesia(P<0.0001), similar to our 

examination results  (P<0.001).  Analgesic 
17

requirement was also reduced (P<0.0001).

Shoukry et al. compared magnesium with 

dexmedetomidine in percutaneous peribulbar block 

in vitreoretinal surgeries; the results were 
18

proportionate in terms of the globe and lid akinesia.  

The advent of globe akinesia and anesthesia were 

shorter in the magnesium group in correlation with 
18the control and dexmedetomidine group (P˂0.001).

Mohamed AA et al. differentiated magnesium 

sulfate and clonidine as an adjuvant to local 
19anesthetic in peribulbar block.  The onset of eyelid 

akinesia was earlier in group M as opposed to the 

other two groups, while the length of akinesia was 

significant in group C (196.2±5.8) (P<0.05). The onset 

of globe akinesia is generally rapid in group M as 

compared to the other two groups (P< 0.05), while 

the length of globe akinesia is profoundly critical in 

group C (293.7±5.7) (P< 0.05). Regarding analgesic 

potential, both group M and C were conspicuous 

than group O (placebo) with no notable distinction 

between the M & C groups (P<0.05). According to 

their results, magnesium sulphate had an earlier 

start of globe akinesia when compared with 
19,20

clonidine.

Magnesium sulphate as an adjunct to local 

anesthetic in the regional block (Peribulbar Block) 

can produce earlier onset and longer duration of lid 

and globe akinesia with enormous analgesic 

potential and with no noteworthy adverse effects. 

Magnesium sulphate fusion with local anesthetic 

outfits, suitable operating conditions, with patient 

and surgeon satisfaction, additionally will save time 

too in a busy operating theatre schedule.

Trials with a larger sample size to be carried out to 

utilize analgesic and potentiation of anaesthetic 

potential. Its ease of availability and cost can make it 

an ideal drug, especially for third-world countries 

with limited budgets for the health sector and 

paucity of resources.

Conclusion
Magnesium sulphate as an adjunct to local 
anesthetic in regional blocks can promote earlier 
inception and prolonged duration with pronounced 
analgesic prospects.
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