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Abstract: To evaluate the impact of preemptive local analgesia at the incision site for postoperative pain in
patients undergoing disc operation. In this prospective, randomized, double-blinded, placebo-controlled study
166 patients were assigned to either lidocaine (n = 83) or placebo (n = 83) groups. The incision site was
mfiltrated with either 20 mL of 2% lidocaine and 0.9% saline in lidocaine group or 0.9% saline before the
mcision. Morphine (5 mg) was used for postoperative pain treatment. Postoperative pain was measured with
Visual Analog Scale (VAS) in 6, 12, 24 and 48 h. Data were analyzed with SPSS software, using Chi-square and
t-tests. The groups were matched for age, sex, type of operation, mean length of hospital stay and mean length
of operation. Statistical analysis revealed no sigmficant difference in visual analog scores of pain severity at
6,12, 24 and 48 h after surgery between lidocaine and placebo groups (6 h: 38.22+426.87 vs. 34.52424.43, p=0.35;
12h: 33.26428.83 vs. 28.01224.71, p=0.20, 24 h: 26.71+23.31 vs. 228542248, p=10.27, 48 h 16.35£10.16 vs.
15.23£8.90 p = 0.45). The amount of narcotics used post operatively had no meaningful difference in the groups
(lidocaine 10.07+8.24 mg vs. placebo 10.54+9.31 mg p = 0.73). Preemptive analgesia with lidocaine 2% used
subcutaneously before skin mcision has no effect in reducing postoperative pain, narcotics demand and

duration of hospital stay.
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INTRODUCTION

Pain transmission from periphery to the central
nervous system leads to modification or plasticity of this
system and may result in more prolonged and pronounced
pain perception, even after cessation of the painful
stimulus (Woolf, 1989). Analgesia before the onset of
pain, that 1s, preemptive analgesia prevents plasticity of
the central nervous system and hence gives more
effective pain relief (Woolf, 1989; Woolf and Chong, 1993;
Kehlet, 1989). Preemptive analgesic strategies have
mvolved interventions at one or more levels along the
pain pathway (Kehlet and Dahl, 1993; Abram and Yaksh,
1993, Tverskoy et al, 1990, 1994, Ke et al, 1998,
Aida et al., 1999, Bugedo et al., 1990; Sabanathan, 1995;
Souter et al., 1994; Kelly et al., 2001). Surgery may be the
climcal setting where preemptive analgesia techmques will
be the most effective because the onset of the intense
noxious stimulus is known (Kehlet and Dahl, 1993). Tt is

essential to recogmze that otherwise adequate levels of
general anesthesia with a volatile drug such as isoflurane
do not prevent central sensitization (Gottschalk et af.,
1998). Thus, the potential for central sensitization exists
even 1n unconscious patients who appear to be clinically
unresponsive to surgical stimuli. Tn spite of all
proceedings in recognition of pathophysiology of pain,
and development of
advanced techmiques in control of pain, postoperative
pain is yet a major issue in patient care (Apfelbaum et al.,

pharmacology of analgesics

2003). Preemptive analgesia strategies have included
infiltration with local anesthetics (Abram and Yaksh, 1993,
Tverskoy et al, 1990; Vaida et af, 2000), nerve block
(Ke et al, 1998), epidural block (Aida et al, 1999;
Tverskoy et al., 1994, Gottschalk, 1998), subarachnoid
block (Vaida et al., 2000), mtravenous analgesics
(Bugedo et al, 1990) and antinflammatory drugs
(Sabanathan, 1995). Since infiltration of the operative field
with local anesthetic lidocain is very cheap, the needed

Corresponding Author: Fazel Mohammad Reza, Department of Anesthesiology, School of Medicine,
Kashan University of Medical Sciences, Kashan, Iran Tel: 00989132760380
1868



FPak. J. Biol. Sci,, 11 (14): 1868-1871, 2008

drug is easily available and has few side effects, we have
focused on it to evaluate its efficacy on postoperative
pain of patients undergoing open mtervertebral disc

surgery.
MATERIALS AND METHODS

This randomized, double blind, placebo controlled,
clinical trial carried on 166 cases, (94 men and 72 women)
with one level lumbar intervertebral disc herniation, in a 21
month period from January 2003 to October 2005, admitted
to Naghavi Hospital of Kashan Umversity of Medical
Sciences (KAUMS), after approving by the Institutional
Ethics Committee and obtaining informed consent from
each of the patients. The patients were randomly assigned
mnto lidocaine or placebo groups via computer-generated
random number table. Patients with allergy to thiopental,
morphine and history of substance abuse, those receiving
chronic analgesic medications,
diseases, neurological disorders, diabetes mellitus and
previous spine operations were excluded from the study.

In operation room after TV cannulation, each patient
received 2 mL kg~' of Ringer solution, followed by
2 pg kg fentanyl 3 minutes before induction of
anesthesia as a premedication. Then anesthesia was
induced with 5 mg kg™ of sodium thiopental and
endotracheal cuffed tube of suitable size mserted after
administration of 1.5 mg kg™ of succinylcheline. Further
neuromuscular block was achieved by 0.2 mg kg™ of
atracurium and repeated every 30 min intraoperatively.
Anesthesia mamtaned with nitrous oxide 50% and
halothane 0.5% in oxygen Intravenous fentanyl
(1 pg/keg/h) was given intraoperatively for additional
analgesia. Momtoring mcluded noninvasive arterial blood
pressure, heart rate, peripheral oxygen saturation, end-
tidal CO, momtoring and electrocardiogram.

While in prone position placebo group received 20 cc
of saline with 1/500,000 epinephrine and lidocaine group
20 c¢cc lLidocaine 2% with 1/500,000 epinephrine
subcutaneously. Study drugs were prepared by an
anesthesiologist independent to the study and were
injected subcutanecusly 5 min before the incision.
Operation was a single level umlateral keyhole procedure
by excision of caudal part of superior lamina and
ligamentum flavum, gentle retraction of nerve root and
excision of the disc. At the end of the operation, in supine
position anesthesia was discontinued and residual
neurcmuscular blockade was antagonized by 40 pg kg™
of neostigmine and 20 pug kg™ atropine. The patients were
extubated after full awakening. Surgical time was defined
from skin incision to the last suture. All patients were
monitored in the Post Anesthesia Care Umit (PACU) for

systemic vascular

2 h and then returned to the ward. Severity of pain was
graded with the use of a 100 mm Visual Analogue Score
(VAS) printed on a shde rule bar (Astra USA Inc.,
Westborough, MA) 6, 12, 24 and 48 h postoperatively,
with the patients in supine position. In the PACT or ward
after measuwrement of pain severity if it was 4 and greater,
5 mg of morphine was administrated ntramuscularly.
Length of the operation, pain severity at the above
mentioned times, amount of opiates used postoperatively
and length of hospital stay was recorded for both groups.
Data were analyzed in the SPSS statistical program
(SPSS Inc., Chicago). Pairwise comparisons were
performed using Student’s t-test for independent samples.
The two-level data (e.g., patient gender) were compared
using the Chi-square test. p<0.05 was considered
statistically sigmficant.

RESULTS AND DISCUSSION

From 166 patients, 83 were assigned into the
lidocaine and 83 into the placebo group. The groups were
matched for age, sex and types of operations (p=0.05
for all). Additionally we compared mean length of hospital
stay and mean duration of swgery and found no
significant differences between the two groups (Table 1).

Table 2 demonstrates visual analog scores between
the two groups in various times. Statistical analysis
revealed no sigmificant difference m pain severity at 6, 12,
24 and 48 h after surgery.

The amount of narcotics used post operatively had
no meaningful difference in the groups (Table 2).

Table 1: Demographic data and operation characteristics

Groups
Characteristics Lidocaine group  Placebo group  p-value
Number 83 83
Age 40.08+11.24 43.21+13.57 0.23
Sex (M:F) 46:37 48:35 0.5
Operation time (min) 115.44437.37 104.28+30.68 0.1
Hospital stay (day) 5.03+2.53 4.86+£2.15 0.64
Lumbar vertebra 46 49 0.37
Lumnbosacral vertebra 37 3 0.37

Values represent Mean+SD

Table 2: Postoperative intravenous conswnption of morphine and visual
analog pain scores after surgery in patients receiving lidocaine or

placebo
Groups

Characteristics Lidocaine group  Placebo group  p-value
Pain score after surgery

6h 38.22+26.87 34.52+24.43 0.35

12h 33.26+28.83 28.01+£24.71 0.20

24 h 26.71+£23.31 22.85422.48 0.27

48 h 16.35+10.16 15.2348.9 0.45
Postoperative conswmption 10.07+8.24 10.54+9.31 0.73
of morphine

Values represent Mean+8D
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In this study there was no significant difference
between the two groups in severity of postoperative pain.
The main concept of preemptive analgesia 15 better
control of post imjury pain. This subject was evaluated
with the amount of narcotics used for relieving
postoperative pain in patients. As it is shown in Table 2
there is no significant difference m the amount of
narcotics admimistered to both pgroups. Afferent
nociceptive input to the spinal cord during and after
tissue injury results in alterations in sensory processing
i the spmnal cord and expansion of receptive fields
resulting m hyperalgesia and prolongation of postinjury
pain (Woolf, 1983; Cook et al., 1987, LaMotte et al., 1992).
A proximal neural block performed before experimental
thermal myjury prevented the development of hyperalgesia
in human volunteers (Pedersen et al., 1996). The concept
of preemptive analgesia in perioperative pain management
is based on the premise that preoperative administration
of analgesics will modify the afferent nociceptive barrage
from the site of mjury, thus preventing the development
of central sensitization and hyperalgesia.

Several studies have demonstrated the effect of
lidocaine nfiltration on pan and opiate consum ption after
surgery. Lowenstein ef al (2006) showed preoperative
preemptive analgesia with lidocaine infiltration reduces
pain in the first howrs after hysterectomy. Rosaeg et al.
(1998) demonstrated that tumescent infiltration with
lidocaine before reduction mammoplasty resulted in better
pain control in the early postoperative period and reduced
requirements for opiate analgesic medication. Some other
studies have not shown this effect. In a study on 119
patients undergoing thoracotomy the patients were
randomly allocated into two groups, one receiving 1%
lidocamme and epmephrine and the other saline and
epinephrine at the site of thoracotomy skin incision.
Injection of lidocame did not decrease the amount or type
of pain dwing hospital stay (Cerfolio et al, 2003). In
another study it was found that local anesthetics decrease
the demand of analgesics but have no effect on severity
of pain (Ong et al., 2005). In a review of 80 randomized
trials including 3,761 patients in which 1964 patients
received preemptive treatment, 20 trials comparing
preemptive with post-incision application of peripheral
local anesthetics were analyzed (Meimche et al., 2002,
Dahl and Mainiche, 2004). These were divided into trials
of wound infiltration, peripheral nerve block and
intraperitoneal mfiltration. Sixteen trials compared
preoperative incision local anesthetics with similar post-
incision administration. Quantitative analysis was
possible for 14 of these trials. Visual Analog Score (VAS)
between treatment groups was not sigmficant. It was
concluded that there was no evidence for improved pain

relief with preemptive local anesthetic wound infiltration
compared with a similar post-incision administration of
medications (Mainiche et al., 2002).

Several possible reasons may explain conflicts
between our results and other studies. First and perhaps
the most important, is that the idea of preemptive
analgesia does not work as well n the spine as 1t does in
other areas of the body (Bell et al., 2001, Di Marco et al.,
2001; Johansson et al., 1994; Erichsen et al., 1995). This
may be because local infiltration of the skin and
subcutaneous tissues will not prevent nociceptive
impulses from the deeper structures transmitting to the
central nervous system. Periosteum, disc annulus,
paravertebral musculature and ligaments
nociceptors, which may have been sensitized prior to
operation due to the patient’s underlying problem
needing the swgery. Another possibility may be
inadequate amount of administered lidocaine on the one
hand and short duration of action of the drug on the other
hand (Souter et al., 1994) and a final possibility may be
inadequate number of cases which may be the cause of
the trend but not a statistically significant difference
between the groups.

As a whole 1t can be concluded that, at least when
used alone, subcutaneous infiltration of lidocaine before
skin incision has no effect in reducing postoperative pain,
narcotics demand and duration of hospital stay. Further
investigations affecting various mechanisms mvolved in
production, conduction and perception of pain in different
parts of the nervous system are recommended.

all have
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