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IMPROVING TOURNIQUET PAIN
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ABSTRACT… Objectives: To compare mean time of the first analgesic requirement with the 
Magnesium sulfate with lignocaine and lignocaine alone under intravenous regional anaesthesia 
for upper limb surgery. Study Design: Randomized Controlled Trial. Setting: Operative 
Rooms of Shaikh Zayed Hospital, Lahore. Period: October 2, 2018 to April 2, 2019. Material & 
Methods: A total of 150 (75 subjects per group) were selected that fulfilled the inclusion criteria. 
Those subjects were allocated by the use of the tables to two separate anesthetic regimes. 
Lignocaine plus magnesium sulphate was given to experimental group (A) as an adjunct and 
control group (B) was given simple intravenous regional anesthesia (IVRA) with lignocaine. 
Mean Atrial Pressure, Heart Rate, and SpO2 were tracked every  two minutes after start of 
anesthesia before and after use of the tourniquet. All the patients will be counseled to report if 
they experience tourniquet pain. When patients complained of tourniquet pain it was assessed 
on VAS of l-10 and patient was given analgesia if pain >3 on VAS. The data were collected 
and analyzed in SPSS v25.0. The median time for analgesics was used in both groups for 
the analysis of the independent t-test. A p-value of 0.05 was estimated significant. Results: 
Total 150 (75 in each group) patients were enrolled. Mean time to first analgesic requirement is 
greater with the Magnesium sulfate with lignocaine and lignocaine alone in patients undergoing 
upper limb surgery under intravenous regional anaesthesia 51.9±4.2 minutes vs. 32.1±4.4 
minutes (p=0.000). Conclusion: The findings indicate that the tourniquet pain is reduced by 
adding magnesium sulphate as an adjuvant to lignocaine.
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INTRODUCTION
Intravenous Regional Anesthesia (IVRA) is one 
of the easiest, simplest and economical type of 
regional anesthesia, and has the most popular 
results. Nevertheless, intravenous regional 
anesthesia(IVRA) was restricted by tourniquet 
pain and its failure to provide post-operative 
analgesia.1 In order to increase block consistency, 
extend post-deflation analgesia and decrease 
tourniquet pain, various additives were combined 
with local anesthetics, with minimal efficacy.2

The mechanism of the analgesic effects of 
magnesium is not clear, but interaction with 
calcium channels and N-methyl-d-aspartate 
receptors tend to play an important role.3 

Magnesium has proven effective in reducing the 
pain associated with transmission. Magnesium is 
used empirically for several years as a medical 
treatment for eclampsia and intraoperative or 
post-operative analgesia.4-5

IVRA is routinely used as a one of the good option 
for managing upper limb neuropathic pain and 
found that adding magnesium to Lignocaine 
increases block efficiency enhances analgesia 
and decreases the overall failure rate. However, 
the drawback of this procedure was pain with 
magnesium injection, with similar findings in other 
reports.6 Multiple local anesthetics for intravenous 
regional anesthesia have been combined to 
increase block consistency, analgesia and 
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decrease tourniquet pain.1, 7 Magnesium sulphate 
is one possible additive. 

In a randomized controlled trial, visual analog 
scale (VAS) was lower in group A at 20, 30, 40 
and 50 min after inflation with the tourniquet (P 
< 0.05). The need for analgesics during surgery 
was reduced in group A (p<0.05). Excellence 
in anesthesia was slightly higher in group A 
(p<0.05), as calculated by the anesthesiologist 
and surgeon. The first analgesic criterion was 
53.7±6.9 min in group A, and 40.7±14.5 min 
in group B (p<0.05).7 The purpose of this is to 
evaluate the effect of magnesium sulphate when 
added as adjuvant to lignocaine in intravenous 
regional anesthesia (IVRA) for elective upper limb 
surgery in reducing tourniquet pain to improve 
patient’s compliance. If the mean time to first 
analgesic requirement is less with combination of 
magnesium sulphate and lignocaine, then use of 
magnesium as an additive with local anesthesia 
can performed, so that good quality block can be 
offered for these procedures.

MATERIAL & METHODS
The study was conducted at Department of 
Anesthesia, Shaikh Zayed Hospital, Lahore 
from October 2, 2018 to April 2, 2019. After 
taking approval from hospital ethical committee 
and written informed consent from patients, 
randomized controlled trial was conducted. The 
inclusion criteria was ASA status I and II patients, 
age between 18-60 years of both genders, 
elective procedures, hand and fore arm surgeries. 
The exclusion criteria was known history of 
allergy to Lignocaine, Contraindications of Mg. 
e.g. peripheral neuropathy motor or sensory (on 
the basis of history) and Contraindications of 
tourniquet e.g. known case of Raynaud’s disease 
and sickle anemia (on history).
Sample size 150 cases; 75 cases in each group 
was calculated with 95% confidence level with 
80% power of test and taking magnitude of mean 
time of first analgesia requirement i.e. 53.75±6.94 
min in lignocaine with magnesium sulphate group 
and 40.76±14.55 min in lignocaine group in 
patients of intravenous regional anesthesia.7 Total 
150 (75 in each group) subjects those fulfilling the 
inclusion criteria were selected for the study. Those 

subjects were allocated by the use of the tables 
to two separate anesthetic regimes. Lignocaine 
plus magnesium sulphate was administered to 
the experimental group (A) and control group (B) 
was given simple lignocaine IVRA. Mean blood 
pressure (MAP), oxygen saturation (Spo2) and 
Heart rate (HR) were observed in the operating 
room. Before the anesthetic block was formed, 
two cannulas were placed; one in the vein on the 
surgical hand and the other in the opposite side.

Operative arm was stretched by an Esmarch 
bandage exsanguinatcd for three minutes. Two 
pneumatic tourniquets were applied and the 
proximal cuff was inflated with 100 mmHg over 
Systolic blood pressure. By inspection, the 
circulatory isolation was tested, lack of pulse and 
on surgical side, inability to trace pulse oximetry. 
Intravenous regional anesthesia was achieved 
by using 20 ml of lignocaine 1% diluted in group 
B(N=75) with saline of 20 ml to 40 ml, or 7.5 ml 
of 1.5 g magnesium sulfate 20% plus 20 ml of 
lignocaine 1% diluted in group A with saline l2.5 
ml to 40 ml.

An anesthesiologist oblivious to the medication 
administered the injection in ninety seconds, 
and followed the patient. After the success of 
sensory and motor blocks, surgery is started , 
when patient complains of pain,the distal cuff is 
inflated and proximal cuff is deflated slowly. Heart 
rate and SpO2 were tracked at every two minutes 
after the start of anesthesia, before and after use 
of tourniquet. All the patients will be counseled to 
report if they experience tourniquet pain. When 
patients complained of tourniquet pain it was 
assessed on VAS of l-10 and patient was given 
analgesia if pain >3 on VAS. Then time from 
administration of analgesia till first requirement of 
analgesia was calculated in minutes.

Quantitative variables such as age and time of 
first analgesic demand were measured in the 
form of Mean and standard deviation. The data 
was obtained and analyzed in SPSS v25.0. 
Qualitative variables such as gender, frequency 
and percentages are measured. The mean time 
for analgesics was used in both groups for the 
analysis of the independent t-test. A p-value of 
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0.05 was estimated significant.

RESULTS
Total 150 patients were enrolled in this study. 
Mean time to first analgesic requirement is 
greater with the combination of magnesium 
sulphate with lignocaine than lignocaine alone in 
patients undergoing Upper limb surgery under 
intravenous regional anaesthesia 51.9±4.2 
minutes vs. 32.1±4.4 minutes (p=0.000).

Gender

Groups

Total
Group A

Lignocaine 
plus 

magnesium 
sulphate

Group B
Lignocaine 

alone

Male 51 (68.0%) 57 (76.0%) 108 (72.0%)

Female 24 (32.0%) 18 (24.0%) 42 (28.0%)

Total 75 (100.0%) 75 (100.0%) 150 (100.0%)

Table-I: Comparison of gender distribution in both 
groups

Age Groups

Groups

Total
Group A

Lignocaine 
plus 

magnesium 
sulphate

 Group B
Lignocaine 

alone

18-30 years 24 (32.0%) 25 (33.3%) 49 
(32.7%)

31-45 years 23 (30.7%) 31 (41.3%) 54 
(36.0%)

>45 years 28 (37.3%) 19 (25.3%) 47 
(31.3%)

Total 75 (100%) 75 (100%) 150 
(100%)

Table-II. Comparison of age distribution in both 
groups

DISCUSSION
In the present study, the mean time to first 
rescue analgesia in Group-A using magnesium 
sulphate + lignocaine was significantly more 
than in Group-B using lignocaine alone. The 
mean number of rescue analgesics required in 
Group-A was also less than in Group-B. Similar 
findings have been obtained from Turanet al.8 
who concluded that magnesium sulphate has 
enhanced anesthesia and analgesia consistency 
in intravenous regional anesthesia (IVRA) 
by incorporating lignocaine additives. In the 
magnesium sulfate group, time to first rescue 
analgesia was significantly higher than in the 
control group. For the first post-operatory  six 
hour in the control group, VAS was higher. 

The consumption of rescue analgesics was 
significantly less in the magnesium sulfate group. 
Similarly, Bansalet al.9 found that magnesium 
sulphate at a dose of 1.5 g added to lignocaine 
prolonged postoperative analgesia, with no 
side effects. In order to prolong post-operative 
analgesia, anesthesiologists usually add an 
adjuvant to lignocaine.10 Clinical studies have 
shown that opioids as adjuvant to lignocaine 
to IVRA improved sensory block and post-
operative analgesia.11-12 Several laboratory and 
clinical studies have shown that magnesium 
sulphate might have a local anesthetic type 
effect.13-14 However, Acalovschi et al. showed 
that magnesium sulphate does not have a local 
anesthetic effect when used as a sole drug 
for IVRA, but could modify the action of local 
anesthetic when used as an adjuvant.15

Time to first analgesic 
requirement (minutes)
TTFA

Groups n Mean Std. 
Deviation

Std. Error 
Mean P-Value

Group A
Lignocaine plus 
magnesium sulphate

75 51.91 4.20 0.49

 0.000001

Group B lignocaine 
alone 75 32.15 4.47 0.52

Table-III. Comparison of time to first analgesia required in both groups
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In another study by Goel Sunita et al., magnesium 
sulphate was more effective than ketolorac 
as an adjuvant to IVRA without opioid related 
side effects.16 Like our study, they found that 
magnesium sulphate, as an adjuvant to IVRA, 
reduces post-operative pain intensity and 
analgesic requirement in the post-operative 
period. Furthermore, magnesium sulphate in 
comparison to placebo onset of sensory block 
may be due to its local anesthetic effect. Turan et 
al., in their study, found that magnesium sulphate 
in comparison to placebo has effective control of 
postoperative pain.17

However, El-Tahawy et al., in a study, compared 
dexmedetomidine and Magnesium sulphate as 
an adjuvant to IVRA and found that magnesium 
sulphate was not effective as an adjuvant to IVRA 
in control of tourniquet pain and decreasing 
postoperative pain intensity.18 Another study 
by Nasr et al., revealed that tramadol and 
dexmedetomidine, as an adjuvant to IVRA, caused 
delayed onset of post-operative pain, and less 
post-operative consumption of supplementary 
analgesia.19 In our study magnesium sulphate 
as an adjuvant was effective in reduction of post-
operative pain intensity and delayed onset of 
post-operative pain.

CONCLUSION
The findings indicate that the tourniquet pain 
is reduced by adding magnesium sulphate 
as an adjuvant to lignocaine.
Copyright©
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