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Abstract

Acute postoperative pain is one of the most important
causes of the patients’ anxiety, which can lead to chronic
pain through stimulating the endocrine responses.
Preemptive analgesic approach during perioperative period
can reduce postoperative pain complications and the
therapeutic costs. Lidocaine is an amide local anesthetic
agent with analgesic effects even in a low dose of systemic
administration and few side effects. In the present study, a
randomized clinical trial conducted on 48 patients (age 18
to 50yrs.) admitted for surgery of tibial fracture types I orII,
the effects of lidocaine infusion on the postoperative pain
was tried to understand. The pain intensity of the patients
was evaluated by a Visual Analog Scale at 1, 2, 4, 12, 16, 20,
and 24 hr post-surgery. The results show that the
intravenous infusion of lidocaine during surgery reduced
the tibial fracture postoperative pain that significantly
reduced the dose of systemic administration of opioid for
the patients. Conclusively, the intravenous infusion of
lidocaine during surgery can be a good option for the
patients undergoing tibial fracture class [ and Il surgeries.

Introduction:

Postoperative acute pain is associated with a wide range of
adverse effects and complications, its efficient
management and control must be the therapeutic priority
in all types of surgeries (Fishman et al., 2010). The
transduction of the painful stimulus from the peripheral
nerves to the spinal cord and supraspinal centers triggers
the neuroendocrine response. The main neuroendocrine
response to such pain stimulus is activation of the
Hypothalamic- Pituitary- Adrenal (HPA) axis that
increases the sympathetic tone, the catecholamines, and
the secretion of the catabolic hormones (Akhondzadeh et
al., 2017). Uncontrolled pain after surgery causes several
acute complications such as coagulation disorders,
hemorrhage, thrombosis, immune suppression,
hyperglycemia, slow wound healing, intensification of the
sympathetic system, blood pressure increase, risk of
Myocardial Infarction (MI), dysfunction in bowel
movements, and reduced activity and dysfunction of the
respiratory system (Nesioonpour et al., 2014). Preemptive
analgesic approach during perioperative period can
reduce postoperative pain complications, hospitalization

period and consequently the therapeutic costs. In a
preemptive analgesic strategy, different methods are used
before and during operation to prevent the stabilization of
the afferent nerves, which reinforce the postoperative pain
toward the central nervous system (Akhondzadeh et al.,
2017). Epidural analgesia, systemic opioids, local
anesthetics, and non-steroidal anti-inflammatory drugs
(NSAIDs) are common methods used in preemptive
analgesic approaches (Ballantyne, 2006; Nesioonpour et
al., 2014). Eachofthese methodsand drugadministration
has their own advantages and disadvantages. For example,
using the local infiltration techniques, which are usually
among the invasive and time- consuming, mostly cause
short-term analgesia and need adequate experience of the
therapeutic staff (Fishman et al,, 2010). The use of
neuraxial and epidural techniques can impose different
side effects such as epidural hematoma, catheter
displacement; and unwanted hemodynamic and motor
sensory changes (Block et al., 2003; Brown et al., 2004;
Kehlet & Wilmore, 2002). NSAIDs cause restrictions on
theirusage because of creating the disorders of hemostasis
and kidney function and causing gastrointestinal (GI)
bleeding (Kasper et al., 2015). Systemic opioids have

*Corresponding Author: akhondzadeh-r@ajums.ac.ir

ISSN- 2348 5191 (Print) & 2348 8980 (Electronic)



restrictions for their usage due to the risk of nausea and
vomiting, sedation, respiratory depression, tolerance, and
dependence (Bruntonetal., 2011).

Tibial fracture operations are among of the most
prevalent operations in orthopedics that are conducted
undergeneral anesthesiaorneuraxial anesthesia. Effective
control of the relevant pain after the operation of the tibia
fracture plays an important role in accelerating the health
recoveryand reliefto the patients.

Lidocaineisanamidelocal anesthetic thatacts mainly
through blocking the Sodium (Na+) channels and
activating of several other cellular systems (Brunton et al.,
2011; Trevor et al., 2015). Lidocaine with its anti-
inflammatory effects attenuates inflammatory cytokines
of interleukin Bi, interleukin 6 (IL 6) and anti-
inflammatory cytokines and exerts its analgesic effects
evenatverylowdoses (Beilinet al., 2003).

Systemic administration of lidocaine inhibits the
arachidonicacid cascade, and the synthesis of eicosanoids
and prostaglandins (Kuo et al., 2006). In addition, it
stimulates the smooth muscles of the bowel (Smith et al.,
1977). These inhibitory impulses are generated after the
manipulation and the stimulation of the peritoneum
during surgery. Therefore, Lidocaine infusion reduces
ileus after surgery and causes better gas defecation in
surgeries (Kabaetal., 2007).

Acute postoperative pain is associated with various
complications and high financial and health burdens in
the healthcare system worldwide. In this regard, reducing
the postoperative pain and its efficient management is
always a priority in all types of surgeries. Because of low
cost, easy to use, and relatively low side effects, lidocaine
infusion during surgery may be an efficient and cost-
effective option for control of acute postoperative pain
(Mao & Chen, 2000; McCarthy et al., 2010). Therefore, the
presentstudy wasaimed to evaluate the analgesic effects of
lidocaine infusion on the intensities of acute
postoperative painand on theamount of the postoperative
opioid prescription in the patients underwent tibial
fractures.

Methodology:

This was a randomized, double-blind controlled trial type
of study conducted on the patients under treatment of
tibial fracture type I or II in Imam Khomeini Hospital,
Ahvaz, Iran. The protocol of the present study included the
interventions, clinical assessments, and data collections
from the anesthesiology department of the Hospital,
which is affiliated to Ahvaz Jundishapur University of
Medical Sciences (AJUMS), Ahvaz, Iran. After the
enrolment of all patients and before starting the study;,
researchers completelyand clearly explained all objectives
and protocols of the study and possible benef'its and side
effects of the treatments to all participants and got the
consent of them for participation. Total 48 patients go
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through the surgery of tibial fractures with the American
Society of Anesthesiologists (ASA) classification of types|
or II. The participants aged 18 to 50 yrs. with body mass
index (BMI) ranging 18.5- 35 were randomly divided into
treatment and control groups (each 24 patients). At the
beginning of the referral to the operating room, a
physician who was blind on the used drugs filled the
questionnaire. The patients with the history of the kidney
and the liver failure, seizure disorders, sensitivity to local
anesthetic, chronic pain syndrome, those with an ASA
classification of III and IV due to chronic disease, and
chronicuse of sedative drugs or opioid were excluded from
the study. After routine monitoring, induction of
anesthesia was conducted by img Midazolam, 5 mg/kg 5
Sodium Thiopental (STP) of, 2 pg/kg Fentanyl and o.5
mg/kg Atracurium. After an incubation period of the
patients, controlled ventilation wasapplied by prescribing
50% NO2 and 50% Oz. During operation, intravenous
infusion of Remifentanil was done with the dose of 0.1
pg/kg/minand Propofol with the dose of 100 pg/kg/min.

In the treatment group, intravenous lidocaine with
the bolus dosage of 1.5 mg/kg was injected concurrently
with the induction of anesthesia. During surgery,
lidocaine infusion continued with the dose of 1.5
mg/kg/hrsand terminated at the end of the surgery. In the
control group, normal saline was injected as an
intravenousinfusion.

The intensity of the postoperative pain was rated
using o to 10 numerical visual analog scale at 1, 2, 4, 12, 16,
20, and 24 hours after the surgery. As zero was equal to no
pain or analgesia and 10 was equal to the worst imagined
pain for the patient. For the VAS<3, Diclofenac 100 mg
suppository and for the VAS>3, intravenous 20 mg
Pethidine was administered. I addition, the total
prescribed opioid was recorded during the first 24 hours.
During the experimental procedures, 2% lidocaine vial
(Aboureihan Co., Iran) and 50 cc syringe (Azar Syringe Co.,
Iran) were used. For comparing the demographic data on
age, weight, height, and the duration of the operation
central tendency index was used. The data were expressed
as meanzstandard error of the mean (SEM) for all
quantitative variables. The data were analyzed with
statistical package SPSS (Windows, version17). .

Results:

Total 21 patients of the treatment group and 16 patients of
the control group were men. The Chi- square test showed
that the two groups were homogeneous on the
distribution of gender. In addition, the t-test showed that
the two groups did not significantly differ in terms of age,
weight,and height.

The mean duration of anesthesia in the treatmentand
control groups were 85 and 73 min, respectively. The mean
duration of the operation for the treatment and control
groups were 70 and 60 min, respectively indicating no
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Table-1: The demographic data and the results of the first time of analgesic request SEM; standard error of mean

Group
Parameters Treatment Control

N Mean Med. Min. Max. SEM N Mean Med. Min. Max. SEM p value
Age (year) 24 25 23 18 45 2 24 25 22 18 48 2 0.922
Weight (kg) 24 73 70 60 90 2 24 72 73 52 92 2 0.632
Height(cm) 24 173 174 160 180 1 24 169 172 153 178 2 0.208
Duration of anesthesia 24 84 85 60 10 2 24 73 75 20 95 3 0.246
Duration of surgery 24 68 70 50 90 2 24 60 68 o 75 4 0.800
remifentanil dose 24 433 400 330 600 18 24 398 400 300 500 11 0.032
propofol dose 24 321 325 200 500 19 24 379 400 250 450 10 0.020
First time of analgesicrequest 24 220 190 9o 615 33 24 122 120 8o 180 7 0.006
Pethidine dose 24 0 o 0 o o 24 5 0 o 25 2 0.011
significantdifference based onthe 't'-test. )

To evaluate the pain intensity a numerical rating scale
of VAS was used separately for men and women using goz]
Mann-Whitney test. A comparison was done for the =
intervalsof, 2, 4,12, 16, 20,and 24 hours post-operation in 2
men and women. The time of 2, 4, and 12 did not show a =M i
significant difference, but at other times, showed a —=—— Control
significantdifference. 0o
o 5 10 15 20 25

Nevertheless, the first time of analgesic request after
the end of the anesthesia for the treatment and control
groups was found to be 220 and 120 min respectively which
was significantly different between the two groups, p<
0.006 (Fig.-1).

The average pain scores for the treatment and control
groups at the intervals of 1, 2, 4, 12, 16, 20, 24 hours of post-
operation were respectively 1.6, 2.4, 2.2,1.6, 1.4, 1.3, and 1.2
and3.4,3.2,2.4,1.8,2.1,2.5,and 1.8.

The average intensities of pain between the women
and menat 2, 4, and 12 hours after the surgery did not show
any significant difference. However, at other intervals, the
median of the painin the groupreceiving lidocaine is lower
thanthe control group (p<o0.01) (Fig.-2).

The mean of the total used dosages of the opioid
(pethidine) during the first 24 hours after surgery in the
treatment and control groups were o mg and 125 mg,
respectively.

Evaluating the first time of analgesic request from the
end of the anesthesia (in minutes) shows that the patients
in the treatment group had their first analgesic request at
the mean time of 220 min, compared with the mean time of
120 min in the control group that was significantly

300_

- Lidocaine
- Control

Figure-1: The comparison of the
mean time for the first analgesic
request between the two groups

100_|
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Figure-2: The comparison of the pain intensity variations over
time of post-operation between the two sexes

different between the two groups (p<0.006).
Discussion:

The results of our study show that intravenous infusion of
lidocaine during surgery relatively reduces postoperative
pain in the patients faced tibial fracture. In addition, the
amount of the prescribed opioid drug the first 24 hours
after operation in the patients receiving lidocaine was less
than those receiving placebo. Moreover, receiving
lidocaine delayed the first time of the analgesic request
from patients. On the other hand, intravenous infusion of
lidocaine with the distinct prescribed dosage during
surgery does not impose any side effects during and after
the operation. Harvey et al. (2009) conducted astudy on 22
patients candidate for elective abdominal surgeries
(Bowel) in America, under the same conditions as our
study. The difference with our study was the continuance
of lidocaine infusion for 24 hours post-operation. They
reported a significant reduction of the pain in the
treatment group, compared to the control group who
received normal saline.

Martin et al. (2008) found that the low dose infusion
of lidocaine during surgery in total hip operations was not
effective in inhibiting pain after surgery. Koppert et al.
(2004) conducted a similar type of study on 40 patients
undergoing major abdominal surgery. The pain intensity
afterthe operation was evaluated using the numeral rating
scale and taking morphine until 72 hours after surgery.
The patients who received lidocaine had lower pain and
needed less morphine during 72 hoursafterthe operation.
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In another relevant type of study conducted on 67
ambulatory patients aged between 18 to 75 years old with
an ASA- classification of I, II and III, the rate of
postoperative pain during 48 hours after surgery showed a
significant reduction, whereas the time for the release of
ambulatory patients did not significantly changed (Mc
Kay et al., 2009). The main differences of our findings with
the other relevant studies were the site of surgery and the
long-lasting effects of the lidocaine on the pain reduction.
However, most of the previous studies were based on the
major abdominal and thoracic surgeries. Moreover, the
analgesic effects of lidocaine remained significant at the
second and third days after the operation. The main
limitation of this study was the relatively short follow-up
of 24 hours and we did not assess the analgesic effects of
lidocaine beyond the 24 hours post-operation.
Furthermore, as the measurement of the blood level of
lidocaine was notpossible, we onlyused lidocaine infusion
with the standard dosage in our study. Conducting
randomized controlled studies with big sample size can
shed more lights on the effects of lidocaine in
postoperative pain in different surgeries and reducing the
side effectsand costs of the surgeries.
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