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Introduction

INTRODUCTION

Regional anesthesia is safe, inexpensive technique, with the
advantage of postoperative pain relief. Effective treatment
of postoperative pain blunts autonomic, somatic, and endocrine
responses. It has become common practice to use a
polypharmacological —approach for the treatment of
postoperative pain, because no drug has yet been identified that
specifically inhibits nociception without associated side —
effects. Research continues concerning different techniques and
drugs that could prolong the duration of regional anesthesia and

postoperative pain relief (Bilir etal., ¥+« Y).

It was found that the sole use of local anesthetics is less
common than local anesthetic-opioid combinations because of
the relatively high incidence of motor blockade and
hypotension (Wheatley et al., ¥+« 7).

Epidural analgesia is most commonly provided using a
combination of local anesthetic and an opioid (typically a
lipophilic opioid). Compared with opioids or local anesthetic
alone, a local anesthetic-opioid combination provides superior
postoperative analgesia with lower local anesthetic doses
(Jorgensenetal., 7).

Epidural opioids confer several benefits compared with
epidural local anesthetics, related primarily to the absence of
sensory and motor blockade as well as the absence of
sympathetic blockade (Jeffrey and Christopher, f- « ).

\
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Unfortunately, intra-spinal and epidural opioid can be
associated with dose dependant side effect including nausea,
vomiting, urinary retention, respiratory depression, pruritis and
development of tolerance and physical dependence (Chaney,
199, Tanetal., "9,

As these adverse effects is depending on the dose or the
concentration, these adverse effect may be minimized by using
epidural solutions of low drug concentration, so it would appear
that higher concentration of epidural fentanyl may increase the
likelihood of opioid-related side effects. On the other hand, low
concentration of epidural fentanyl does not provide analgesia of
high quality (Tan etal., ¢« ¥).

A variety of other classes of drugs have been studied
more recently to try to improve the quality of neuroaxial
blockade, both in the epidural space and in the subarachnoid
space (Pushparaj and John, f«« 7).

In the Y3A+s, two groups of scientists first provided
evidence for the role of N-methyl-D-aspartate (NMDA)
receptors in nociception and their potential as analgesic targets
reporting that spinal delivery of NMDA receptors antagonists
inhibited the hyper-excitability of the spinal cord nociceptive
neurons induced by C-fiber stimulation (Boyce et al., 1999,
Medvedev et al., Y-+ ¥¢ Massey et al.,, "+ +¢ and Ultenius et
al.,, Y7,
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Studies suggested a role for N-Methyl D-Aspartate
(NMDA) receptor antagonists (such as magnesium and
ketamine) in the management of postoperative pain. NMDA
receptor antagonism inhibits induction and maintenance of
central sensitization after peripheral nociceptive stimulation by
blocking dorsal horn N-methyl-D-aspartate (NMDA) receptor
activation induced by excitatory amino acid transmitters, such

as glutamate and aspartate (Fawcett etal., ' 999).

Magnesium 1is the fourth most plentiful cation in the
body. It has antinociceptive effects in animal and human
models of pain, it has also been reported that they can reveal the
analgesic properties of opioids (Kroin et al., ¥+ ++ and Begon
S. et al, r+¥), these effects are primarily based on the
regulation of calcium influx into the cell that is natural
physiological calcium antagonism and antagonism of NMDA
receptor (Sirvinskas and Laurinaitis, '+« ").

Numerous clinical studies investigating the effects of
intravenously injected magnesium sulfate (MgSO¢) on intra-
operative and post-operative pain perception have shown that
MgSO: reduces the intra-operative consumption of hypnotic
agents and analgesics (Altan et al., ¥+ +¢ and Arcioni et al.,
Y..¥), and reduces postoperative analgesic requirements
(Levauxetal., Y-+*rand Apanetal., r--¥).

The intravenous administration of MgSO: does not seem

to be associated with a corresponding increase in cerebrospinal
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fluid (CSF) ion concentrations (Ko et al., ¥+ ¢ ), Although this
is probably its true site of action (Xiao et al., ! 99%), precisely

how Mg"" pass through the blood— brain barrier remains unclear
(Fuchs-Buder etal., '99Y).

To obtain a meaningful and clinically effective action of
Mg"" on spinal cord NMDA receptors, some have hypothesized
the injection of MgSO¢ directly into the subarachnoid space,
Direct intrathecal administration of MgSO¢ prolongs the action
of subarachnoid anesthesia in animal experiments (Xiao and
Bennett, '99¢, McCarthy et al., 94 and Kroin et al., ")
and in humans, This administration route has been shown to be
clinically safe in humans (Buvanendran et al., f-+f and
Ozalevli et al., T+ +#) and its safety profile has been evaluated
in several experimental settings, including histopathologic
analysis (Simpson et al., ' 99¢and Chanimov etal., 199Y)

So this study was intended to shed more light on this topic
and to study the effect of epidural magnesium sulfate infusion on
post operative analgesia. And study its effect as adjuvant to

fentanyl for postoperative analgesia.
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AIM OF THE WORK

r I Yhe aim of this work was to study the effect of epidural
magnesium sulfate infusion in various concentrations on
post operative analgesia in patients undergoing lower

extremities orthopedic surgery.




