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Abstract 

 

Background: To compare & evaluate the analgesic effect of intra-articular magnesium sulphate and 
Dexmedetomidine injected post operatively after arthroscopic knee surgery.  

Method: 60 patients of ASA 1 & 2 undergo elective knee arthroscopic surgery under spinal anesthesia. Patients 

are divided into group M & group D according to intra-particular drug injected. Group M received 500 mg 

magnesium sulphate and Group D received 75 mcg Dexmedetomidine in 0.9% NS, Total volume 20ml. post-
operative pain using VAS score, duration of analgesia. Total no of rescue doses & complication were recorded 

for 24 hours.  

Results: VAS score was significantly less in Group M (3.1 ± 0.4) compared to Group D at 8 hours. Duration of 
analgesia was significantly longer (11.2 ± 1.6) & total no of rescue doses was less (2 ± 0) in Group M compared 

to (7.9 ± 0.5) and (2.9 ± 0.3) in Group D respectively.  

Conclusion: Intra-articular magnesium sulphate  provide better analgesia compared to Dexmedetomidine 

following knee surgery. 
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1. Introduction 

 

Knee arthroscopy is day care procedure 

which is done for diagnosis, meniscectomy 

or debridement Intra-articular structures of 

the knee, including the synovial tissue, the 

anterior pad of fat and the joint capsule have 

free nerve endings that are capable of 

sensing painful stimuli and producing 

severe pain. 

 

That opiate receptors exist in peripheral 

tissues is of great potential value while 

approaching the modalities of preventing or 

reducing postoperative pain. Post-operative 

pain will delay discharge & early 

rehabilitation, so various methods and 

analgesics strategies are available for 

control of post arthroscopic knee surgery 

pain. Ideal postoperative analgesic should 

have fast onset with suitable duration of 

action to promote early mobilization, 

recovery and discharge from the hospital. 

 

Magnesium sulphate can be considered as a 

physiological blocker of NMDA (N-methyl 

D- aspartate) receptors. NMDA receptors 

play a major role in central nociceptive 

transmission, modulation and sensitization 

of acute pain states. 

Dexmedetomidine is highly selective alpha(α) 

2 adrenergic agonist provide postoperative 

analgesia after arthroscopy. Systemically it 

has sedative, anxiolytic, analgesic, 

anaesthetic sparing and sympatholytic effects. 

 

60 patients of age between 18 to 65 years 

undergoing elective arthroscopy of knee joint 

under spinal anaesthesia. After approval from 

the Ethical Committee a written and informed 

consent was obtained. All patients were ASA 

status I and II. Detailed Preoperative history, 

Physical and systemic examination was 

carried out in detail.All patients were 

explained the nature of study, procedure, 

mode of anaesthesia, post-operative pain 

relief that will be given and the patient ‘s 

participation in evaluating the duration of 

post-operative analgesia. All patients are 

randomly allocated into two groups (n=30 for 

each group) and randomized into following 2 

groups according to the drugs given intra-

articularly. 

 

1. Group M: Magnesium sulphate 

 
Inj. Magnesium sulphate (5%, 500mg) in 0.9% of 
Normal Saline, total volume 20 ml. 

 

2. Group D: Dexmedetomidine 
 

Inj. Dexmedetomidine (75 mcg) in 0.9% of 

Normal Saline, total volume 20 ml. 

 

Patients received no premedication before 

arrival in the operation theatre. The patients 

were reassessed and reassured in the 

preoperative room. Preoperative monitoring 

included Baseline heart rate, Systolic and 

Diastolic blood pressure, spo2.After securing 

intravenous line, pre-loading done with Inj 

Ringer Lactate 10-15 ml/kg body wt. 

 

Patients were premeditated with Inj. 

Ondansetron 0.1mg/kg IV 10 minutes prior to 

anaesthesia procedure. Spinal anaesthesia was 

given with inj. bupivacaine 0.5% (heavy) 3 ml 

in the sitting position using a 23-gauge 

Quincke spinal needle positioned at the L3-L4 

interspace. Onset and level of sensory and 

motor block were recorded. The pneumatic 

thigh tourniquet was applied on the lower limb 

to be operated with inflation pressure 250-350 

mm Hg continuously during surgery. 

Intraoperative Blood pressure, Heart rate, Spo2, 

ECG and Respiratory rate were monitored till 

completion of surgery. The study drug was 

deposited intra-articularly in an aseptic manner 

by the operating surgeon through the trocar and 

time was noted. Tourniquet was deflated after 

10 minutes of intra-articulation of drug of 

either group. 

 

Total duration of surgery and time of intra 

articular injection was noted. 

 

Patients were monitored in the postoperative 

ward for Pulse, Blood pressure, SPO2. 

 

Sedation score of 1-5 during early 

postoperative period and Pain assessment was 

done using the Visual Analogue Scale with 0 to 

10 cm score at 1hr, 2hr,4 hr ,6 hr,8 hr,12 hr,16 
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hr ,20 hr and 24 hr. Rescue analgesic in the 

form of inj. Diclofenac sodium 75 mg IV was 

provided when VAS score was ≥4 and the 

time was noted. Total number of dosages 

needed during 24 hr period were also noted. 

Analgesic duration was calculated from the 

time of intra articular deposition of the study 

drug to the first requirement of rescue 

analgesic. The efficacy of the drug was 

determined using VAS score, the duration of 

analgesia and total no. of doses of rescue 

analgesics during 24 hr. 

 

Also, recovery time from spinal anaesthesia, 

in terms of motor and sensory, was noted. 

The heart rate and systolic blood pressure 

were measured and recorded. The Patients 

were also monitored to recognise any side 

effects during the post-operative period. 

Statistical analysis was performed with One- 

way analysis of variance (ANOVA) between 

two groups and with unpaired Student’s t-test 

between two groups. A ‗ p’ value < 0.05 was 

considered significant. 

 

Results 

 

The demographic data depicts the identical 

distribution of patients under both group in 

terms of age and weight. Duration of surgery 

and intra articular injection were comparable 

(p>0.05) in both groups with no significance.  

 

Both groups were comparable in terms of 

duration of motor and sensory block (P 

value>0.05). 
 

 

 
 

 

 

 

Table 1: (Data are represented as Mean ± SD) 

  

Table 2: Comparison of Vas Score (Mean ± SD) 
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Graph 1: Post-operative Vas Score 

 
 
 

Duration of analgesia was significantly longer, 11.2hrs.in Group M as compared to 7.9 hrs.in 

group D.In Group D, no of rescue analgesic doses were 2.9 as compared to 2 in Group M, that 

was also statistically significant. 

 

Table 3: Comparison of Analgesic Duration and No. of Rescue Analgesic Dose (mean ± SD) 

 
 

Graph 2: Comparison of Analgesic Duration and No.of Rescue Analgesic Dose 

 
 

Comparisons of during different time intervals post-operatively, heart rate and blood pressure 

were comparable among both the groups. No statistically significant difference was found. (p 

Value >0.05 in all) 
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Graph 3: Post-operative Heart Rate and Systolic Blood Pressure 

 
 

Graph 4: Comparision of Mean Blood Pressure (mmhg) 

 
 

No statistical significant difference was found 

in both groups as far as post-operative mental 

status was observed. During post-operative 

period none of the patients in both group had 

complaints like nausea, vomiting, respiratory 

depression, bradycardia or convulsions. 

However, one patient from Group D, 

Experienced hypotension which was treated 

with IV fluids. 

 

Discussion 

 

The most feared aspect for a patient 

undergoing any surgery is post-surgical pain. 

Arthroscopic procedures of the knee are 

performed on day care basis, so inadequate 

control of postsurgical pain which can cause 

unnecessary suffering, delayed recovery, 

prolonged hospitalization and increased 

financial burden to the patient and hospital. 

Benefits of good postoperative analgesia like 

attenuation of the neuro- endocrine stress 

response, reduction of postoperative pulmonary 

and cardiac complications, an opportunity to 

institute early physiotherapy & early 

mobilization28. Arthroscopic surgery allows 

minimal trauma to surrounding normal soft 

tissues than open surgery. Newer techniques 

for postoperative analgesia improve fast 

rehabilitation after arthroscopic knee 

surgery20, 24 

 

Elsharnouby et al (2008) studied postoperative 

analgesia of intra-articular Inj. Magnesium 

sulphate (1gm) or Inj. Bupivacaine (0.25%)and 

concluded that intra-articular inj. Magnesium 

sulphate combined with Bupivacaine produces 

a reduction in postoperative pain in comparison 

to either Bupivacaine or Magnesium alone, or 

to saline. In our study we also observed that 
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duration of post- operative pain reduction was 

more with magnesium sulphate compared to 

Dexmedetomidine. 

Hatem M. Nasr, Osama S. Metwalli, GamalF. 

Amer, Usama I. Abotaleb assessed the effect 

of intra-articular Dexmedetomidine (80 

microgram) and magnesium sulphate 

(500mg) for postoperative analgesia and 

concluded Magnesium sulphate is superior to 

Dexmedetomidine but both enhances post- 

operative analgesia without any drug related 

adverse effects. From the above authors` 

observations we felt that intra-articular route 

would be more effective in producing 

analgesia with lower doses as compared to 

epidural or intravenous route. 

 

In an attempt to analyze the analgesic 

efficacy, the mean VAS score (Table 2, 

Graph1) were recorded for each patient up to 

24 hrs postoperatively. At 6 hrs patients in 

Group D had a mean VAS score of 2.6 as 

compared to VAS score values of 2.2 in 

group M which is statistically significant (p 

value 

 

<0.05). At 8hr, in Group D had VAS score 

4.5 compared to Group M had 3.1 which was 

less than 4. Thus, the patients who received 

magnesium sulphate had lower pain scores as 

compared to patients who received 

Dexmedetomidine. 

 

According to the study of intra-articular 

magnesium versus Dexmedetomidine for 

postoperative analgesia after knee 

arthroscopic meniscectomy done by Hatem 

M. Nasr et Al and found after 6 hours, pain 

score was significantly lower in group 

Magnesium (2.5) compared to 

Dexmedetomidine (2.9) p value<0.01. Our 

result was similar with their result. 

 

While analyzing the duration of analgesia, 

Bondok et al reported Intra-articular 

magnesium (500mg) administration resulted 

in a longer delay between intra-articular 

injection of the study medication and first 

administration of diclofenac (667 min). We 

also got the same result. Joshi and 

colleagues37, the time for first analgesic 

request for intra-articular bupivacaine was 280 

min, intra- articular clonidine and bupivacaine 

600min, intra-articular bupivacaine and 

morphine 720 min and combined intra-articular 

clonidine, bupivacaine and morphine was 950 

min. 

 

According to our observation, patients in 

Dexmedetomidine Group (group D) required 

first analgesic at 7.9 hrs (470 min) while 

patient in Magnesium sulphate Group (group 

M) at 11.20 hrs (610 min) (Table 3, Graph 2). 

These results were comparable in our studies. It 

seems that intra-articular magnesium is much 

more efficient than any other sole intra-

articular agent, and compares with combined 

agents such as intra-articular clonidine and 

Bupivacaine or intra-articular bupivacaine and 

morphine, in spite of different mechanisms of 

action 

 

Yasser A. Radwan, Atef A. Alfeky 

,Mohammed F. Faramawi on analgesic effect 

of intra- articular magnesium sulphate 

compared with bupivacaine after knee 

arthroscopic meniscectomy suggested that the 

participants who took magnesium sulphate 

were less likely to take postoperative additional 

oral analgesic in the next 24h after the 

arthroscopy (8/20) than those of the 

bupivacaine group (16/20), finally magnesium 

sulphate group participants required 

significantly lower dose of supplementary 

analgesic in the first 24h after surgery than in 

bupivacaine group. We observe the same 

results that rescue analgesic requirement was 

less in magnesium sulphate group compared to 

Dexmedetomidine group. 

 

Hatem M. Nasr, Osama S. Metwalii, Gamal F. 

Amer and Usama I. Abotaleb compared intra-

articular magnesium (500mg) and 

Dexmedetomidine (80mcg) for postoperative 

analgesia after knee arthroscopic 

meniscectomy and found the total paracetamol 

consumption was significantly less in group 

Magnesium sulphate (2.55) compared to 

Dexmedetomidine (2.95) group suggesting that 

magnesium sulphate is superior to 

Dexmedetomidine. Similarly, in our study the 

requirement of doses rescues analgesics 
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(Table3, Graph 2) was significantly lower in 

Magnesium sulphate group (mean 2.0) as 

compared to Dexmedetomidine Group (mean 

2.9) p value <0.05. To determine the efficacy 

of drug, VAS SCORE, duration of analgesia 

and No. of rescue analgesics were considered. 

Group M has the lower VAS score, prolonged 

duration of analgesia and less number of 

rescue analgesic doses required. Thus, 

Magnesium sulphate is highly effective drug 

compared to Dexmedetomidine. 

 

The postoperative hemodynamics (Graph 3 & 

4) in the form of heart rate and mean blood 

pressure were recorded at the specified 

intervals. All the patients in the both group 

had no major hemodynamic variations. 

However, there was slight increase in heart 

rate and mean BP at 8, 16 and 24 hr. in group 

D, while in Group M at 12 and 20 hr may be 

due to pain. Postoperative mental status was 

observed using numerical scale for sedation. 

None of the patients in any group experienced 

sedation. 

 

In view of side effects one pt. of group D 

developed hypotension which was treated 

with IV fluids. 

 

None of the patients developed bradycardia, 

convulsions or respiratory depression. 

 

Conclusion 

 

Both Magnesium sulphate and 

Dexmedetomidine are safe & effective when 

added to postop intra articular analgesia but 

Magnesium sulphate has better analgesia with 

lower perception of pain as assessed by VAS 

score, longer duration of analgesia, and 

longer time to analgesia requirement & 

reduced total dose of analgesia during first 24 

hours after knee arthroscopy as compared 

with Dexmedetomidine. 
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