Volume 5, Issue 1, January — 2020

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

Effectiveness of Bolus Administration to Continuous
Intravenous Lidocaine on Pain Intensity after
Mastectomy Surgery

Lysa Ogestha, Achsanuddin Hanafie, Soejat Harto, Akhyar Hamonangan Nasution
Department of Anesthesiology and Intensive Care, Medical Faculty, North Sumatera University, Haji Adam Malik General
Central Hospital, Medan, Indonesia

Abstract:-

» Introduction

Administration of intravenous lidocaine as an
adjunct to placebo in postoperative pain is highly
recommended. Its use has been proven safe and effective
in mastectomy surgery.

» Obijective

To determine the effectiveness of bolus
administration of continuous intravenous lidocaine on
pain intensity after mastectomy surgery at Haji Adam
Malik General Hospital of Medan and North Sumatra
University Hospital.

» Method

This research is a randomized controlled and
double-blind clinical trial. It was conducted for 2 months
in November-December 2019. The total sample obtained
was 42 patients. This sample was divided into 2 groups:
group A (lidocaine) and group B (placebo). Data was
collected using the VAS questionnaire at hours 0 (T0Q), 2
(T1), 4 (T2) and 6 (T3) after surgery ended.

» Results

The results showed that the mean value of VAS-A
in 72 patients was 4.14 + 1.9. The mean MAP in the
lidocaine group was 91.4 + 6.8 mmHg while in the
placebo group was slightly higher, which was 92.2 £ 5.2
mmHg (p = 0.541). The mean heart rate in the lidocaine
group was 78.0 £ 6.06 times per minute while in the
placebo group was slightly higher, which was 84.4 + 7.3
times per minute (p = 0.003). In the lidocaine group,
there was no correlation between MAP and
postoperative VAS values (r = -0.106; p = 0.324) and a
low negative correlation between heart rate and
postoperative VAS values (r = -0.201; p = 0.524). VAS
values in the lidocaine and placebo groups showed a
significant difference in TO observations (p = 0.039).

» Conclusion

VAS values in the lidocaine group were lower than
those in the placebo group at TO observations, but not
significantly different in T1, T2, and T3 observations.
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l. INTRODUCTION

Breast cancer is found throughout the world. In 2003,
the incidence of breast cancer in the Netherlands was 91 per
100,000 population, in  America 71.7 per 100,000
population, in Switzerland 70 per 100,000 population, in
Australia 83.2 per 100,000 population, in Canada 84.7 per
100,000 population, and in 2002 in Indonesia 26 per
100,000 population and in Japan 16 per 100,000 population.

Intravenous lidocaine administration as an adjunct to
placebo in postoperative pain is recommended. Its use has
been proven safe and effective in the stomach, breast, spine,
and, more recently, thoracic surgery. The lidocaine drug
reduces opioid consumption, which can contribute to
postoperative pulmonary complications (Tauzin-Fin et al.,
2014; Dunn and Durieux, 2017). According to research
conducted by Terkawi et al. (2015) in Virginia on 61
mastectomy patients, significant differences were obtained
in postoperative pain mastectomy between groups given
continuous lidocaine and those not given continuous
lidocaine, with a significance value of p = 0.008. Research
of Terkawi et. al. showed that there was a decrease in the
pain incidence in patients who were given continuous
lidocaine compared to patients who were not given
continuous lidocaine (Terkawi et al., 2015).

Jay Thomas et al. in their study also mentioned that of
82 patients who had surgery given lidocaine for pain
therapy, 82% of the patients evaluated reported that their
pain was reduced after given lidocaine administration, 8%
reported partial response, and 10% reported no benefits
(Thomas et al., 2004).

Sharma (2009) in his research found that giving a
single infusion of lidocaine provided pain relief and shorter
pain duration in opioid-refractory patients with cancer pain.
Sharma's research (2009) reported that in 50 cancer pain
patients given lidocaine infusion there was a significant
difference in decrease in the degree of pain compared with
patients not given lidocaine, with a significance of p
<0.0012. Side effects observed were tinnitus, perioral
numbness, sedation, mild dizziness and headaches (Sharma
et al, 2009). In many studies, analgesic effects have
persisted after lidocaine infusion is stopped, which indicates
prevention of central hypersensitivity, peripheral
hypersensitivity, or both. Inhibition of NMDA receptors,
polymorphonuclear leucocyte priming, or both can play a
role in this effect. Perioperative lidocaine was also found to
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have a preventive effect on postoperative pain up to 72
hours after abdominal surgery (Ramaswamy, Wilson and
Colvin, 2013). Based on the above background, the author
intended to find out how effective the administration of
continuous intravenous lidocaine was to the intensity of pain
after mastectomy surgery at Haji Adam Malik General
Hospital, Medan and North Sumatra University Hospital.

1. METHODS

» Research Design

The design of this study used a randomized controlled
and double-blind clinical trial to determine the effectiveness
of bolus administration of continuous intravenous lidocaine
on pain intensity after mastectomy surgery.

» Research Place and Time

This research was conducted in elective operating
room of Haji Adam Malik General Hospital of Medan and
North Sumatra University Hospital. The study began after
ethical clearance and permission from the Haji Adam Malik
General Hospital, North Sumatra University Hospital and
the Faculty of Medicine of North Sumatra University were
published until the sample size was met.

» Research Population and Samples

The research population included all subjects who
were electively scheduled to undergo mastectomy surgery
with general anesthesia techniques at the Haji Adam Malik

General Hospital and North Sumatra University. The

research sample was the population that fulfilled the

inclusion and exclusion criteria. This sample was divided
into 2 groups:

a Group A, who received an injection of lidocaine with an
initial bolus of 1.5 mg/kg dissolved with 0.9% NaCl to 5
ml followed with continuous lidocaine 2 mg/kg/hour
using a 20 ml syringe pump.

h Group B, who received 0.9% NaCl injection with an
initial bolus of 5 ml, followed with by continuous 0.9%
NaCl 20 ml using a syringe pump in accordance with the
dose of lidocaine.

» Inclusion and Exclusion Criteria

Inclusion criteria in this study were patients aged 19-
65, patients of ASA 1 and ASA 2 physical status, patients
undergoing mastectomy, patients with BMI of 18.5-24.9
kg/m, patients with normal ECG, patients who agreed to
participate in the study and sign the research informed
consent. Exclusion criteria were patients who received
opioid analgesics before surgery, patients who had a history
of lidocaine allergy, patients with hepatic impairment with
operations longer than 4 hours and patients with a history of
heart disease or heart rhythm disorders. Drop out criteria
included an emergency heart and lung and allergic reactions
after the use of the drugs under study.
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» Procedure

1. When the patient arrived in the surgical waiting room,
she/he was rechecked for identity, diagnosis, anesthesia
action plans, and access to infusion (make sure the
infusion system has been installed with 18G abocath
and equipped with three-way stopcock, and infusion
flow is smooth).

2. The patient was then taken to the operating room, then a
standard monitor was installed (ECG, blood pressure,
heart rate, breathing frequency, oxygen saturation).

3. Both groups of patients were given 10 ml/kgBB of
Ringer Lactate fluid preloading.

4. Both groups were prepared for general anesthesia. Give
premedication with midazolam 0.05 mg/kg, fentanyl 2
mcg/kg, and wait for the 5-minute onset.

5. Patients received an injection of lidocaine with an initial
bolus of 1.5 mg/kg dissolved with 0.9% NaCl to 5 ml,
followed with continuous lidocaine 2 mg/kg/hour in
Nacl 0.9% 20 ml given using a syringe pump in a 20 ml
syringe at a speed of 20cc per hour. Group B was given
0.9% NaCl injection with an initial bolus of 5 ml.
Followed by a continuous 0.9% NaCl 20 ml using a
syringe pump according to the lidocaine dose with a
speed of 20cc per hour.

6. Patients were induced with propofol 2 mg/kg, rocket
muscle relaxant 1 mg/kg. After onset was reached for 1
minute, direct laryngoscopy was performed with a
laryngoscope and the trachea was intubated with an
appropriate endotracheal tube.

7. The surgery began. Maintenance of sedation used
Isoflurane (1 percent volume) with an oxygen and N20
ratio equal to 2 to 2, maintenance of analgesia used
fentanyl 0.5 - 1 mcg/KgBB every 30 minutes and
maintenance of muscle relaxants used 0.2 mg/Kg
rururonium every 30 minutes.

8. After surgery, after the patient fulfilled the extubation
criteria, she/he was extubated (GCS 15). They must be
fully conscious and time was recorded as TO, and the
VAS was assessed using a VAS ruler. The patient was
then asked while being showed the scale according to
the pain perception perceived by the patient. This
assessment was carried out directly by the author.

9. Assessment of dose equivalence and side effects of
drugs with a target VAS value <4 was carried out
directly by the author at 0-Hour (T0), 2 (T1), 4 (T2) and
6 (T3) after surgery ended.

10. TO began after the patient was extubated and fully
awake.

11. The results of observational data in the two groups were
compared statistically.

12. The research was stopped if the study subjects refused
to participate further, if the operation was prolonged so
that additional general anesthesia was needed, an
allergic reaction to lidocaine occurred, or life
threatening emergency airway, heart, lung, and brain
occurred.
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» Data Analysis

After the required data was collected, it was checked
again for its completeness before tabulation and processing.
Then the data was given encoding to facilitate tabulation.
Data was tabulated into the master table using SPSS
software. Numerical data were displayed in mean values +
SD (standard deviation), while categorical data were
displayed in numbers (percentages). The normality test used
the Shapiro-Wilk test. The difference test used the T-test if
the data was normally distributed would use the Mann-
Whitney test if the data was not normally distributed. A
95% confidence interval with a p value <0.05 was
considered significant.

1. RESULTS

» Sample Characteristics

This research was carried out for 2 months, in
November-December 2019 at Haji Adam Malik General
Hospital of Medan and North Sumatra University Hospital.
This study aimed to determine the effectiveness of bolus
administration of continuous intravenous lidocaine on pain
intensity after mastectomy surgery at Haji Adam Malik
General Hospital of Medan and North Sumatra University
Hospital. The samples obtained in this study amounted to 42
samples that fit the inclusion and exclusion criteria. Sample
characteristics are shown in Table 1.
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group and placebo group, the majority belonged to ASA 1.

» Comparison of Hemodynamics in the Lidocaine and
Placebo Groups
Comparison of hemodynamics in the lidocaine and
placebo groups is shown in Table 2.

Lidocaine Placebo
Hemodynamics (n=21) (n=21) p
(MeantSD) | (MeantSD)
Mean arterial 91.4+6.8 92.2+5.2 0541
pressure (MAP) '
Heart rate 78.0+6.0 84.4+7.3 | 0.003

. Lidocaine Placebo
Variable (n=21) (n=21) P
Age 45.76+11.12 | 44.43+10.70 | 0.201°
(Mean+SD) T T '
IMT R
(MeanSD) 22.70+1.47 23.68+1.27 | 0.737
Ethnicity (%)
Javanese 9 (42.9) 6 (28.6)
Batak 4 (19.0) 8 (38.1)
Mandailing 0 (0) 3(14.3)
Nias 0(0) 1(4.8) 0.865%
Karo 3(14.3) 2 (9.5)
Malay 4 (19.0) 1 (4.8)
Minang 1(4.8) 0 (0)
PS ASA (%)
I 15 (71.4) 12 (57.1) .
I 6 (28.6) 929 | 2340
Surgery
duration 213.33+14.08 | 215.24+11.00 | 0.390?
(Mean+SD)
Total 21 21

Table 1:- Sample characteristics

Notes: ®Mann-Whitney Test; ® Independent t-Test

Based on Table 1, from the distribution of sample
characteristics in the study it was found that the mean age of
patients in the lidocaine group was 45.76 + 11.12 years and
in the placebo group 44.43 + 10.70 years. Most of the
patients were of Batak ethnic group, with a percentage of
38.1%. Patients had an average body mass index (BMI) of
22.70 £ 1.27 kg/m2 in the lidocaine group and 23.68 + 1.47
kg/m=2 in the placebo group, and both in the lidocaine
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Table 2:- Comparison of hemodynamics in the lidocaine and
placebo groups
Notes: p (comparison between the lidocaine and placebo
groups), *a<0.05

2 Lidocaine EPlacebo
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Fig 1:- Comparison of hemodynamics in the lidocaine and
placebo groups

Based on Table 2 and Figure 1, it was found that the
mean MAP in the lidocaine group was lower than the mean
MAP in the placebo group. The mean MAP in the lidocaine
group was 91.4 + 6.8 mmHg while in the placebo group it
was slightly higher, which was 92.2 + 5.2 mmHg. Statistical
tests using the Mann-Whiteny test at 95% CI and a = 0.05
resulted in a p value of 0.541 (p> 0.05) so that Ho was
accepted, meaning that there was no significant difference
between the mean MAP values in the lidocaine group and
the placebo group.

Table 2 also shows the differences in mean heart rate
in the lidocaine and placebo groups. The mean heart rate in
the lidocaine group was lower than the mean heart rate in
the placebo group. The mean heart rate in the lidocaine
group was 78.0 £ 6.06 times per minute while in the placebo
group it was slightly higher, which was 84.4 + 7.3 times per
minute. Statistical tests using the Mann-Whiteny test at 95%
CI and a = 0.05 resulted a p value of 0.003 (p <0.05) so that
Ho was rejected, meaning there was a significant difference
between heart rates in the lidocaine group and the placebo

group.
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» Correlation of Hemodynamics and VAS Values in the
Lidocaine and Placebo Groups
Correlation of hemodynamics and VAS values in the
lidocaine and placebo groups is shown in Table 3.

Lidocaine Placebo (n=21)
Hemodynamics (n=21)
r p r p
MAP -0.106 | 0.324 0.456 0.019
Heart rate -0.201 | 0.524 0.203 0.03

Table 3:-Correlation of hemodynamics and VAS values in
the lidocaine and placebo groups
Notes: Pearson correlation test

Table 3 shows a moderate positive correlation between
MAP and postoperative VAS values and a low positive
correlation between heart rate and postoperative VAS values
in the placebo group. This means that the higher the MAP
and heart rate, the higher the VAS value after the patient's
surgery. While in the lidocaine group no correlation was
found between MAP and postoperative VAS values and
there was a low negative correlation between heart rate and
postoperative VAS values, which means an increase in
MAP and heart rate during intraoperative did not affect the
VAS value of postoperative patients.

» Comparison of VAS Values after Surgery in the
Lidocaine and Placebo Groups
Table 4 shows the comparison of VAS values after
surgery in the lidocaine and placebo groups.

Lidocaine Placebo p?
VAS (n=21) (n=21)
TO 4.33+£1.7 5.48+1.7 0.039*
T1 2.81+2.0 3.52+1.5 0.102
T2 2.05+2.0 2.67+1.2 0.117
T3 2.05+2.0 2.67+1.2 0.117
pP 0.001* 0.001*

Table 4:- Comparison of VAS values after surgery in the
lidocaine and placebo groups
Notes: p? (comparison of VAS values in the lidocaine and
placebo groups, Mann-Whitney test); p® (comparison of
VAS values at each observation time, Friedman test), TO
(After fully conscious), T1 (2 hours after surgery), T2 (4
hours after surgeryT3 (6 hours after surgery), *a<0.05.
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Fig 2:- Comparison of VAS in the lidocaine and placebo
groups

Based on Table 4 and Figure 2, it was found that the
VAS values in the lidocaine and placebo groups showed a
significant difference in TO observations (p = 0.039) and the
TO VAS values in the lidocaine group were lower than those
in the placebo group, but in the T1, T2, and T3 observations
there was no significant difference in VAS values.

VAS value
~N

TO T1 T2 T3

Observation time ~ pengamatan

Lidocain www== Placebo w===Plasebo

Fig 3:- Changes in VAS values on observations of TO, T1,
T2, and T3 in the lidocaine and placebo groups

Based on Table 4 and Figure 3, both in the lidocaine
and placebo groups, the VAS values at each time of
observation TO, T1, T2 and T3 experienced statistically
significant changes (p = 0.001). In the lidocaine group the
TO VAS value was lower than the TO VAS value in the
placebo group, although both groups continued to decline
until T3 observation. The decrease in VAS in the lidocaine
group only occurred in TO observations compared with the
placebo group. This was presumably because the lidocaine
duration of action was around 60-120 minutes with a half-
life of about 96 minutes, so the effect of lidocaine as an
adjuvant analgesic was only effective within 2 hours after
extubation.
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Iv. DISCUSSION

In this study observations were made on 42 patients
who would undergo elective surgery. The study was
conducted for 2 months at Haji Adam Malik General
Hospital of Medan and North Sumatra University Hospital.
This study aimed to determine the effectiveness of bolus
administration of continuous intravenous lidocaine on pain
intensity after mastectomy surgery. The samples obtained in
this study were 42 samples. Based on Table 1, which shows
the distribution of sample characteristics in the study, it was
found that the mean age, ethnicity, ASA, BMI, and surgery
duration of patients in the lidocaine and placebo groups
were homogeneously distributed with p values> 0.05, which
means that age, ethnicity, ASA, BMI, and surgery duration
did not affect the value of VAS in patients. In addition,
these results indicate that Bataknese patients have the most
percentage. The average body mass index (BMI) was within
normal limits and the majority of patients belonged to PS
ASA I

Based on Table 2, it was found that the mean MAP
and heart rate values in the lidocaine group were more stable
compared to the placebo group. This is in line with research
conducted by Dogan (2016) on 60 patients who underwent
laparoscopic  cholecystectomy; it was reported that
intraoperative lidocaine infusion was able to suppress the
increased hemodynamic response. Konay et al (2019) also
reported similar results in clinical studies using a sample of
48 patients; it was found that lidocaine was able to maintain
more stable hemodynamics with an average MAP value of
85.1 mmHg. In general, lidocaine can suppress the
automaticity of the heart muscle and reduce the duration of
the refractory phase. The contractility and conduction of the
heart muscle are also suppressed by local anesthetics at
greater concentrations. Effects arise due to changes in the
heart muscle cell membrane (sodium channel blockade) and
inhibition of the autonomic nervous system (Morgan 2013,
Stoelting 2006). The effect of lidocaine was able to increase
plasma noradrenaline levels during surgery and cause an
increase in adrenergic impulses. This was reported in a
study with wvenous occlusion in the extremities that
contribute to good cardiovascular tolerance to the surgical
response, anesthetic agents and antiarrhythmic drugs
(Edouard, 2016). Other evidence showing the effect of
lidocaine on hemodynamics was also reported by Pinho
(2017) who stated that the infusion of lidocaine was able to
maintain stable hemodynamics through administration of
lidocaine 1.5 mg/kg intravenous bolus and continuous
lidocaine of 2 mg/kg/hour (Pinho, 2017). In another study, it
was reported that lidocaine also had a blunting effect on
hemodynamic responses in 30 patients with trauma to brain
injury (Singh et. Al. 2018). Lidocaine works by inhibiting
Na + canals thereby decreasing sodium and slowing the rate
of membrane depolarization and the action potential does
not occur (Morgan, 2018)
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Based on Table 3, it appears that the higher the MAP
and heart rate, the higher the patient's VAS value. This is
consistent with research conducted by Soltani et al (2015)
which stated that patients with increased hemodynamics
showed higher pain intensity (Soltani et al. 2015). The
correlation between hemodynamic response and pain
stimulation was also demonstrated by Yucel et al (2015)
using near-infrared spectroscopy (NIRS); pain stimulation
can result in hemodynamic changes and persistence of
changes in collateral signals in the primary somatosensory
cortex (Yucel et al. 2016). However, the Midillin and Eser
study (2015) reported that there was no relationship between
increased hemodynamics and pain intensity in 100 patients
undergoing cesarean section. Schonberger et. al. (2014)
reported that there were no differences in hemodynamic
status assessed with increasing degrees of pain as assessed
by VAS (Schonberger et al., 2014). Pain can be described
by changes in the autonomic nervous system (tachycardia,
increased blood pressure, diaphoresis, rapid breathing)
(Atchison and Vincent, 2012; Woolf et al., 2004). Surgical
pain triggers a stress response, which is the neuron
endocrine response that affects mortality and various
morbidity of postoperative complications (Das, 2019)

Based on Table 4 and Figure 2, it was found that the
VAS values in the lidocaine and placebo groups showed a
significant difference in TO observations (p = 0.039) and the
VAS TO values in the lidocaine group were lower than those
in the placebo group, but in the T1, T2, and T3 there was a
change in both groups, although the initial VAS (TO0) in the
lidocaine group was lower than in the placebo group (Figure
4.3). The results of this study are in line with Choi et al
(2016) in 58 thyroidectomy patients given intravenous
lidocaine; it was reported that intravenous lidocaine
effectively reduced postoperative pain and improved the
quality of patient recovery. The study reported significant
differences between the groups given lidocaine and placebo
from 2 hours post-surgery to 48 hours of observation (Choi
et al. 2016). This is consistent with the literature that
systemic lidocaine can weaken the nerve response to pain by
reducing spike activity, amplitude, and conduction time in
C-unmyelinated and A-3 myelinated fibers which are
peripheral nerve fibers that mediate pain. The meta-analysis
report by Weibel et al. (2018) showed that in 29 RCTs with
a sample size of 1656 patients, the VAS value (1-4 hours) in
the lidocaine group was 2.48 cm lower than in the placebo
group. While on 24-hour observation in 33 RCT studies
with 1847 samples, it was found that the VAS value of the
lidocaine group was 0.48 cm lower than the placebo group.
A good effect of lidocaine in suppressing VAS values was
also reported at 48 hours of observation in 24 RCTs with a
sample of 1404 patients, whereas in the lidocaine group the
VAS value was 0.42 cm lower than in the placebo group
(Weibel et al. 2018)

V. CONCLUSION
VAS values in the lidocaine and placebo groups

showed significant differences in TO observations (p =
0.039).
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