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Abstrac

Since the Glasgow Coma Scale was developed 40 years ago it has been accepted throughout the world as a
method for assessing impaired consciousness.

Fourty moderate TBI patients were simple randomly divided into 2 groups: group A take normal saline infusion
without lidocaine as control group (N=20), and group B take normal saline with lidocaine at rate 1 mg/kg/BW infusion
as treated groups (N=20). Serum samples were collected at before induction and 2 hours after giving infusion
treatment to measure serum IL-6 an level, and lidocaine serum concentration. GCS were measured before
induction and after 24 hours surgery. Data were analyzed using analyl tistic with paired t test to measure serum
IL-6, PLA2, & lidocaine serum level befol uction and after 2 hours. The comelation of serum IL-6, PLA2 and GCS
was measure with Separman correlation. A P value less than 0.05 were considered significant.

The result are both serum IL-6 and PLA2 levels were significantly lower in saline with lidocain infusion group
(p=<0.005) with Mann Whitney and Dep@enll test statistically analyses. The lower serum IL-6 and PLAZ levels, the
higher GCS value. GCS measurement wa nificantly higher in lidocaine infusion group (p<0.05) with dependent
t test. The decrese in serum IL-6 and PLA2 was correlated with the dosage of lidocaine. Medium doses of lidocaine
achieved the optimum decreases in the serum IL 6 and PLAZ2 level. Therefore, inhibition of the composition and
secretion of IL-6 and PLAZ2 levels by Lidocaine might be one of the mechanisms involved in decreasing inflammatory
reaction and cellular damage in brain cells, and may be responsible for the neuroprotective effect after TBI. Glasgow
Coma Scale was improving after infusion with lidocaine 1 mg/ kg/ hr during traumatic brain injury surgery by

decreasing IL-6 and PLAZ2 plasm.

%ywords: Glasgow coma scale; Traumatic brain injury; Lidocaine
Introduction

The Glasgow Coma Scale i an integral part of assessing levels of
consciousness. It uses a simple standardized approach. The scale has
been revised to make sure it remains an accurate tool. The overall coma
score should not be used to convey dinical findin;
used with children who are over 5 years old part of the care of patients

e scale can be

with acute brain injury head trauma, intracranial haemorrhage
and many other causes. The GCS reflects the initial severity of brain
dysfunction, while serial assessments demonstrate the evolution of the
injury. Each is crucial for decision making. The GCS is also a guide to
prognosis and an essential tool for research studies. Four decp after
its introduction, the GCS has gained worldwide acceptance. It 1s now
employed in more than 80 countries, has been translated into more
than 60 languages and there are more than 18,000 references to its use
[1-4].

Head injury or %umatic Brain Injury (TBI) is defined as a
disorder non degenerative (not aging) and non-congenital (not
inherited) that occurs in the brain due to the mechanical strength of the
outside/trauma, risk of causing disruption temporarily or permanently
in the case of noble function (cognitive), physical, or psychosocial
fl.mctioning, with accompanying reduction in or loss of consciousness
[5]. So far have not found a standard pharmacologic therapy for a
primary brain injury. Treatments currently available only to limit or
reduce the occurrence of secondary brain injury that would enable the
various series of the ischemic cascade and release of proinflammatory
cytokines and free radicals product that determine the effects of a brain
injury later. This is done with the approach of a series of procedures
and stages of brain protection [6].

Local anesthetic lidocaine is one of the drugs that are used as
adjuvants in neuroanestesia, which also affects brain protection.
Clinical effect is determined by the dose of lidocaine. At the
recommended clinical dose (1.5 mg/kg), lidocaine can reduce the
damage of ischemic [7]. Intravenous lidocaine has been known to
have a protective effect because the brain works by inhibiting sodium
channels, improve recovery through deceleration and a reduction in
anoxic depglagization/ischemic and reduce the influx of sodium [8-10].

Several studies conducted to eva] the outcome of TBI choices
of the level of consciousness by using a scoring system on the Glasgow
Coma Scale (GCS). Rate GCS can describe the effect of the power of
brain injury in the form of compression power, cut outs, or secondar}r
injuries including a series of inflammation that occurs in a brain
injury [11-13]. Glasgow Coma Scale (GCS) score is measured on three
parameters that is the eye, verbal and motor. Where the highest score
was 15 and the lowest value is 3. Determination of brain injury in this
study was based on the GCS score 9-12 (moderate TBI).

Inaddition to GCS, monitoring ICP can also be used for prognostic
outcome of a TBI [14]. In one study it was found that GCS determine
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the prognostic value by measuring the Odds Ratio (OR), where the
value of GCS more than 8 when the first patient received indicating
outcomes 6.58 times better than the value the GCS 8 downward (OR
6.58;95% CI 1.87 to 23.14), as observed in a guideline for TBI [15].

In the TBI can be increased proinflammatory cytokines IL-6 and
PLA2 [16-20]. Increased IL-6 and PLA2 is signified their cerebral
ischemia after TBI [21-30]. Cerebral ischemia caused by TBI can cause
cognitive impairment [31-35]. Energy deficit due to supply O, lower
than the need would cause cognitive impairment [36-43]. The more
severe the TBI, the lower the score of GCS. TBI more light, the higher
the score GCS [44].

The GCS carries valuable information about the neurological
status of patients and constitutes an element of surveillance of their
evolution. Yet, by no means should it replace a through neurological
examination. The same is true for a number of other tools to assess level
of consciousness that have been brought forward the previous years.
Nonetheless, none of these seems able to replace the GCS. Moreover,
even though it was designed for the evaluation of severe TBI, the GCS is
currently used in assessment of coma due to any etiology. However, full
knowledge of this scale’s strengths and limitations is essential in order
to assure its proper use [1-4].

Subject and Methodology

Subjects are the patients with moderate TBI (GCS 9-12) with
diagnoses epidural hematoma (EDH) undergoing craniotomy surgery
with general anesthesia in the operating room emergency room RSU.
Prof. RD. Kandou Manado. Criteria for inclusion are age 17-55 years,
ASA physical status I and II, new TBI traumatic experience within a
maximum of 48 hours first, no pro-coagulant therapy. The exclusion
criteria are patients who experience worsening of traumatic TBI (loss
of consciousness or signs of cerebral herniation) during observations,
during the observation period decreased general condition that
requires intervention by certain drugs that can interact with the type
of treatment used and the family refused to participate. Criteria Drop
Out are patients TBI traumatic experience complications during
administration of intervention in the form of hemodynamic instability
during the observation and intervention, surgery craniotomy with
operating time ol more than 3 hours.

Using simple random method, samples divided into 2 groups. First
group takes sodium chloride infusion after intubation, and second
group takes sodium chloride with lidocaine infusion 1 mg/kg/hour
with syringe pump. All samplestake 2 hoursof infusion during surgery.
Anesthesia maintenance with isoflurane (no more than 1.5 MAC or 2
volume %) and propofol titration by syringe pump 1-2 mg/kg. We give
musde relaxant every 20 minutes with rocuronium 10 mg IV boluses.

Procedures for work

Before being given the treatment, all patients were given nasal
cannula oxygenation 3 liters/min, 1 hour before the start of
induction. The subjects were divided into two study groups. The first
group (control group) received infusion of Normal Saline 0.9% without
lidocaine and the second group (treatmentlp) received intravenous
saline with lidocaine. Each-each sample was induced with fentanyl
2 mg/kg and propofol 2 mg/kg body weight. Facilities rocuro
intubation with 0.9 mg/kg body weight. Th er, the patients were
divided two groups, the first group was given a bolus of lidocaine 1 mg/
kg after intubated followed by infusion of li ne I mg/kg/h (using a
syringe pump), the second group was given a bolus of lidocaine 1 mg/
kg after intubated followed by infusion of Normal saline 0.9% (using a
syringe pump) at the same speed.

Infusion of lidocaine or Normal Saline was continued for 2 hours
while the surgical procedure is still running. Maintenance of anesthesia
with isoflurane and propofol titration (syringe pump) 1-2 mg/kg body
weight/hour. The type of surgery to be included in the study is limited
to craniotomy operation with the operating time of no more than 3
hours, which is calculated from the start until the skin incision to start
sewing leather. Inhalation anesthetics (isoflurane) is given no more
than 1.5 MAC (2 volume %).

Muscle relaxants are given every 20 minutes with rocuronium 10
mg intravenous bolus. GCS score measure in pre induction period and
24 hour postoperative.

Data processing and analysis

Analisys processing and distribution of data when normal
population using statistical tests dependent-test for independent
variables numerical scale that lidocaine levels in plasma, but to the
data with the population distribution is not normally distributed, used
Mann Whitney test. For categorical variables such as the assessment
scale used GCS chi-squared test.

Ethical issues
This research is performed without violating ethics, because:

The samples were given lidocaine does not Endanger patients
because the drug is often used both in the field of neurosurgery as well
as in neuroanesthesia in general as a protective agent penumpul brain
and sympathetic response.

Patients are given anesthesia and analgesia drugs are also routinely

used in sthesia action.

The study was conducted after obtaining approval from the ethics
committee.

Result
Characters of demographic and clinical factors

Of the 40 samples that meet the criteria, divided into treatment and
control groups at random; each 20 people per group. With the division
of random groups expected demographic and clinical characteristics of
research subjects divided equally in both groups or in other words occur
homogenization demographic and clinical characteristics between the
two groups before treatment, so that the demographic characteristics
did not affect differences in the expected effect on both group (Table 1).

Table 1 shows that there are strong n e linier significance
(p<0.05) correlation between lidocaine with heart rate, systolic blood
ure, IL-6, and PLA2. The higher lidocaine
cart rate, systolic blood pressure, diastolic
blood pressure, IL-6 and PLA2. There is positive linier correlation
between lidocaine concentration with GCS and MMSE.

pressure, diastolic blood
concentration, the lower

Table 2 shows correlation analysis between IL-6, PLA2, and GCS.
between IL-6 with PLA2. There are strong linier significance
correlation (r=0.763, p<0.05) between [L-6 and PLA2. The higher IL-6,
the higher PLA2. There are moderate negative linier correlation (r=-
0.508) between PLA2 with GCS. The higher PLAZ, the lower GCS; the
higher IL-6, the lower GCS.

Figure 1 shows that there is negative correlation between lidocaine
concentration with IL-6; the higher lidocaine concentration, the lower
IL-6.

J Anesth Clin Res. an open access journal
IS5N:2155-6148

Volume 7 » Issue 8 + 1000659




Citation: Lalench DC, Bisri DY (2016) Glasgow Coma Scale Improvement after Lidocaine Infusion in Moderate Traumatic Brain Injury. J Anesth Clin

Res 7:659. doii10.4172/2155-6148.1000659

Page 3 of 2

Lidokain concentration
Variables Correlal@oeﬂclent ir Significance (p)
HR r=-0.701 p=0.000
SBP r=-0.823 p=0.000
r=-0.788 p=0.000
IL-6 r=-0677 p=0.000
PLAZ r=-0.7 34 p=0.000
GCS r=0.356 p=0.012

Table 1: Correlation between lidocaine with IL-6, PLA2, HR, SBP, and DBP &0
minutes after extubation.

Spearman Correlation
Correlation Correlation Coeficient (r) Significance (p)
IL-6-CS r=-0.298 p=0.031
PLAZ-CS r=-0.508 p=0.000
IL-6-PLAZ r=0.763 p=0.000

Table 2: The correlation of IL-6, PLAZ with GCS 60 minutes after extubation.
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Figure 1: Correlation between lidocaine with IL-6.
Figure 2 shows there is negative correlation between
lidocaineplasmconcentration  with  PLA2  plasm; the higher

lidocaineplasm concentration, the lower PLAZ2 plasm.

Figure 3 shows there is positive correlation between IL-6 plasm
with PLA2 plasm concentration; the higher IL-6 plasm concentration,
the higher PLA2 plasm concentration.

Table 3 shows that there is no side effect which are bradycardia and
hypotension between control and lidocaine group.

Table 3 shows that heart rate in normal limit during surgery until
60 minute after extubation. Therefore, as dyastolic blood pressure. The
systolic blood pressure approximately in normal limit, just once less
than 90 mmHg but the decrease is no more than 20% from baseline. So
there is relative no hypotension effect in this research.

Levels of serum lidocaine

The treatment group was the group that received lidocaine infusion
in a liquid, NaCl 0.9% and the control group only received 0.9% NaCl
infusion without lidocaine. Two hours post-infusion, examined serum
lidocaine levels in both groups. Comparison of serum lidocaine levels

veen the two groups were tested with independent sample test. The
results can be seen in Table 4.

Table 4 shows that serum lidocaine levels 2 hours post-infusion was
higher in the treatment group (1901.7 + 169.6 ng/ml) than the control

group (171.9 £ 75.8 ng/ml). Results of independent t test showed very
significant differences (p=0.000).

Changes GCS

GCS changes in the control and treatment groups were tested by
paired t test. GCS comparison between the two groups before surgery,
as well as GCS after extubation and the difference of change in GCS
before surgery until after extubatio: ween the two groups were
tested by the Mann Whitney test. The results can be seen in Table 5.

Table 5 shows that in the control group there was an increase of 0.1
of GCS (10.1 = 0.8) to (10.2 £ 0.8) but paired t test results showed no
significant changes (p>0.05), while the treatiment group increased by 1.3
of (10.1 £0.6) to (114 £ 1.3) and significant (p<0.05). Mann Whitney
test results showed that the GCS between the two groups prior to
surgery showed no significant difference (p=0.083), but after two hours
of infusion was significantly different (p<0.001), as well as differ@gps
in changes in GCS, significant (p<0.05). Thus, changes in GCS were
significantly different between the two groups. GCS increased in the

treatment group, whereas the control group did not change.

Figure 4 shows that the same GCS (coincident) before induction
of anesthesia, and after a 2 hour infusion of GCS levels increased in
the treatment group, while the control group remained or increased
slightly.
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Figure 2: Correlation between lidokain with PLAZ.

PLA2 concentration
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Figure 3: Correlation between plasm IL-6 with PLAZ plasm concentration.
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Minimal-maximal Heart Rate (x/minute) Minimal-Maxinal SBP (mmHg) Minimal ximal DBP (mmHg)
Time Observation Control Lidocaine Control Lidocaine Control Lidocaine
Before surgery T8-105 TR-102 115-144 112-147 56- 100 59-104
Awal infus TR-100 To-102 112-140 115-145 5408 61-100
30%infus T8-103 T1-100 131-154 92-136 67-100 48-78
607 infus T8-102 7092 128-152 92-136 78-102 50-72
G infus T8-101 T0-98 128-158 85-126 78-102 52-79
1207 infus T8-100 6890 135-150 92-136 44-103 4878
Sant ekst TR-100 6693 132-140 92136 T3-100 4878
307 post ekst TR-102 6500 132-150 92136 72-100 4878
60 post chst T8-100 63-01 132-150 92-136 80- 100 48-78
Table 3: Distribution of rangeheart rate, SBP, DBP between contral group and lidocaine group.
Level Lidocaine Group Independent Sample t test
Serum (ng/ml) Treatment (n=20) Kentral (n=20)
Mean + 5D 1901.7 £ 169.6 1719758 p=0.000
MinimalMaximal 1776-2514 68-388

Table 4: Comparison of serum lidocaine levels between 0.9% NaCl infusion group (control) and Group NaCl+0.9% Lidocaine (treatment).

GCS
Group Preinduction 2 hours post-operative Perubahan Paired t- test
Control (n=20) (10.1 + 0.8 (10.2 + 0.8F Increase (0.1F p=0.083
Trealment (n=20) {10.1 + D) (114 +1.3F Increase (1.3F p=0.001

Superscript are not different in the same column shows the results of Mann Whitney test was not significant (p= 0.05), and if different, Mann Whitney test results showed

significant (p<0.05).

Table 5: Comparison of GCS changes between the two groups.

GCS Value

Betore Induction After 2 hours giving infusion

Figure 4. Graph GCS change compared to before the induction of anesthesia
until after the 2-hour infusion between contral and treatment groups.

Pulse rate changes and average artery pressure

To assess the side effects that may occur, observed on cardiovascular
responses (heart rate and mean arterial pressure). Analysis results can
be seen in Table 6.

Correlation between GCS improvement with IL-6 and PLA2
decreasing

Table 7 show there are strong correlation (p=0,000) between IL-6
plasm decreasing with GCS increasing with coefficient correlation r=-0.530.
The lower IL-6 plasm concentration, the higher GCS. The lower PLA2 plasm
concentration, the higher GCS (r=-0.351 and p=0.031) (p<0.05).

Discussion

General characteristics

General data of patients including age, height, weight, BMI, initial

pressure systolic, pressure early diastolic blood pressure on
average, respiratory rate, heart rate, SpO,, core temperature, blood
sugar levels, and GCS showed no difference significant between the two
groups, which means both relatively homogenous groups.

Theaveragepatient age was 30years; mean traumaticeffect will be the
sarne as its value is the same GCS. In contrast to when one group over the
age of 60 years. Although it weighs the same primary injury but because
of different brain tissues, the therapeutic effect will be different.

Lidocaine effect on intracranial component

Perhaps the most widely used of this intravenous lidocaine,
administered before rapid sequence intubation. Although the exact
mechanism by which lidocaine works is unclear, it is thought to
be related to its ability to blunt the increase in pulse rate and blood
pressure associated with laryngoscopy and tracheal intubation, which
subsequently cause an increase in intracranial pressure. Lidocaine has
also been shown to reduce cerebral blood flow and cerebral vascular
resistance. Finally, lidocaine as a sodium channel blocker, may decrease
cerebral metabolism and stabilize neuronal membranes, which may
lead to a decrease in secondary brain injury in traumatic brain injury.
Evidence suggests thatusing intravenous lidocaine 2 to 3 minutes before
rapid sequence intubation is safe and may help attenuate the increase
in intracranial pressure associated with intubation in the traumatically
brain-injured patient, potentially improving long term outcome. An
intracranial pressure greater than 20 mmHg and occuring within the
first 72 hours of patient care is associated with an increased morbidity
and mortality [45-47).

Each channel for ion transport pathways in the cell membrane of
neurons can only be traversed by a certain ion. In the resting, state of
cells no stimulation to the cell membrane potential in a state of rest.
In the circumstances that led to the opening of voltage-gated channels
(usually very fast) changes in the membrane potential and this is what
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causes the onset of electrical signals called action membrane potential.
There are two types of channels in addition to the canals mentioned
above, namely that can open and close. Channels that provide an answer
to their chemical signals responsible for the formation of an electrical
signal, called a ligand-gated channels. This channel is opened when
there is stimulation of extracellular molecules. Some are some channels
that respond to molecules in the cell, for example of a molecule "second
messengers” such as Ca** or other molecules such as cyclic GMP,and G
protein subunits that are activated by cell surface receptors. The action
potential is a cycle of depolarization, hyperpolarization and return to
a resting state. Specifically, the electrical changes caused by the Na+
channels and voltage-gated K+ that open and close in response to
changes in membrane potential [45-47].

In the process, the Krebs cycle takes a number of enzymes found
in the mitochondrial matrix that will give the final result of CO,
During this process the ion H will be released that will be captured
by coenzyme nicotinamide adenine dinucleotide (NAD). Electrons are
derived from the hydrogen moving through some respiratory enzymes
(flavoproteins and cytochromes) that eventually combine with oxygen
to form protons from water molecules (H,0). Of the latter is to be
obtained by the energy stored in the bonds of ATP are derived from
ADP. Being necessary enzymes bound to the inner mitochondrial
membrane wall composed of sections called inner membrane sub-
units (unit globular). Each subunit consists of a round building with a
diameter of 9 nm which is connected with the handle along the 3.5 to
4.5 nm [48,49).

A chemical signal is delivered from outside the cell through a
receptor on the cell surface, and then sent to the cell nucleus. This
process is very complex because it involves a variety of chemical and
physical properties of a signal protein, which is not another because of
changes in the electrical charge of protein molecules [46]. In a tissue,
damage will occur inflammatory process characterized by increased
proinflammatory cytokines IL-1B, IL-6, TNFa. Lidocaine effects that
reduce cell death as a result of barriers to the Na+ channels will cause
reduced the inflammation process.

Magnesium-lidocaine combination administered according to
the above regimen is safe and well tolerated after severe head injury.
Patient in the magnesium-lidocaine group showed a more favorable

tcome and lower mortality rate when compared to the control group.
idocaine infusion (IV, 3 mg/kg) triggers a 5-minute 10% reduction of
cerebral O, consumption within 2 to 3 minutes [49]. Lidocaine reduces
in a dose dependent manner brain metabolism, suppresses synaptic
transmission and stabilizes membranes by blocking pathologic K+
efflux, Na+ channels and demand for Na+-K+ transport [50].

Classification of traumatic brain injury

Traumatic brain injury division based on a few things in between
based on the mechanism of occurrence, based on the severity (severity),
and based on its morphology. Based on the mechanism of injury, the
TBI is divided into: blunt injury and injury penetrans. Base the
severity (severity) TBI divided based on the criteria of the Glasgow
Coma Scale (GCS), namely: mild TBI (GCS 14-15); moderate TBI
(GCS 9-13); and severe TBI (GCS 3-8) in patients examined [49].

Based on the morphology TBI is divided into: 1. Focal injuries,
ie injuries identified suitable areas affected; divided into: Cerebral
contusion, extradural hemorrhage, scalp lacerations, fractures calvaria,
subarachnoid hemorrhage, subdural Hemorrhage; 2. Diffuse injuries,
ie injuries affecting the whole brain tissue, consisting of: Concussion
and Brain Injury Diffuse axonal (Table 8) [47,50].

Gl w coma scale

sgow Coma Scale was first introduced by Teas: d Jennett as
the standard method for evaluating health care givers and describe the
degree of alteration of consciousness or coma in patients who suffered
a head injury. Glasgow Coq;]ale to test three different components,
namely: open your eyes, verbal response, and motor response. In
each category there is a range of ratings to determine the specific
components. Each observation is connected with the scores recorded
by health care providers as a standard classification of the patient's

Minimal-Maximal Minimal-Maximal
Time of Observation Heart Rate (x/minutes) MAP {(mmHg)
Control Treatment Control Treatment
Before surgery 78-105 78-102 96-127 97-130
60" infusion 78-102 70-92 114-130 78-113
Mn 78-100 68-90 109-132 77-114
MAP: Mean Arterial/Blood Pressure
Table 6: The range of distribution of heart rate and mean arterial pressure in the control and treatment.
Spearman Correlation
The correlation n variables Coefficient correlation (r) Significance (p}
IL-6 plasm decreasing CS increasing r=-0.530 p=0.000
PLAZ plasm decreasing with GCS increasing r=-0.351 p=0.013
IL-6 plasm decreasing with PLA2 plasm decreasing r=0.453 p=0.002
Table 7: The correlation between IL-G and PLAZ plasm decreasing with GCS3 increasing.
Mild TBI Moderate TBI Severe TBI
Beginning GCS value 1R 9-13 3-8
Presentation 80 10 10
Abnormality of CT Scan (%) 515 30-50 60-90
Demand of Neurologic intervention (out of ICP Monitoring) 1-3 5-30 30-50
Mortality (%) <1 10-15 30-50
Good Functional Outcome/GEO (%) =90 20-90 <20

Table &: There is also a division of TBI based on the outcome produced.
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level of consciousness. Components eyes open there are 4 scale ranging
{from no response (score 1) through the eyes open spontaneously (score
4). Motor component No 6 scale, ranging from no response to the
movement (score 1) to comply with orders observer movement (score
6). No verbal components 5 components, ranging from no verbal
response at all (score 1) to be able to communicate the appropriate /
right orientation (score 5). From each category are then summed to be

rated as GCS [49].
3
Traumatic brain injury 15 a heterogeneous condition in terms

of aetiology, severity, and outcome. The most useful classification
of severity is based on the level of consciousness as assessed by the
Glasgow Coma Scale after resuscitation. The GCS comprises the sum
score of the valupom three components: eye, motor, and verbal
scales. However, l[actors such as hypoxia, hypotension, and alcohol
int tion can affect GCS, leading to diagnostic confusion. Therefore,
the patient should be resuscitated and reversible causes corrected
before GCSassessment. The ability to assess eye responses is influenced
by sedative agents or tracheal intubation, leading some to suggest the
use of the motor score alone.

Score GCS can describe the effect of the power of brain injury in the
form of compression power, cutouts, or secondary injuries including a
series of inflammation that occurs in a brain injury [11-13]. In addition
to GCS, monitoring ICP can also be used for prognostic outcome of
TBI [10]. In one study it was found that GCS determine the prognostic
value by measuring the Odds Ratio (OR), where the value of GCS more
than 8 when the first patient received indicating outcomes 6.58 times
better than the value of GCS 8 downward (OR 6.58; 95% CI 1.87 to
23.@ as observed in a guideline for TBI [15].

e

urological injury progresses over hours and days, resulting in
a secondary injury. Inflammatory and neurotoxic processes result
in vasogenic fluid accumulation within the brain, contributing to
raise intr: ial pressure, hypoperfusion, and cerebral ischaemia.
Much of secondary injury may be amenable to intervention,
as almost one-third of patients who die after a TBI will talk of obey
commands before their death. SE@.{RI‘}' injury also occurs as a result
of further physiological insults. Hypoxia, hypotension, hypercapnia
or hypocapnia, hyperglycemia or hypoglycaemia has all been shown
to increase the risk of secondary brain injury. Overall those processes
involve and influence the value of GCS [45-49].

Conclusion

Glasgow Coma Scale was improving after infusion with lidocaine
1 mg/kg/hr during traumatic brain injury surgery by decreasing IL-6
and PLA2 plasm.

References

1. Teasdale G, MaasA, Lecky F, Manley G, Stocchetti N, etal. (2014) The Glasgow
Coma Scale at 40 years: standing the test of time. Lancet Neurol 13: 844-854.

2. Middleton PM (2012) Practical use of the Glasgow Coma Scale; a
comprehensive narrative review of GCS methodology. Australas Emerg Murs
J 15:170-183.

3. Forty Years of Updating the Glasgow Coma Scale. Nursing practice review
neurology. Nursing times.net.

4. Matis G, Birbilis T (2008) The Glasgow Coma Scale—a brief review. Past,
present, future. Acta Neurol Belg 108: 75-89.

5. Donnelly JP, Donnelly K, Grohman KK (2005) A mult-perspective concept
mapping study of problems associated with TBI. Brain Inj 19: 1077-1085.

6. Papadakis M, Buchan AM (2006) Translational vehicles for neuroprotection.
Biochem Soc Trans 34: 1318-1322.

1

1

jry

12

13.

1

B

1

16.

17.

18.

19.

20.

2

-

2

25

23,

24,

25,

26.

27.

28.

29.

]

o

. Kass IS, Cotlrell JE (2001) Pathophysiology of brain injury: In: Anesthesia and

Neurosurgery. (4thedn), St Louis, Mosby 69-79.

. Kass IS, Cottrell JE, Baiping L (2010} Brain metabolism, the pathophysiology

of brain injury, and potential beneficial agents and techniques: In: Cottrell and
Young's Neuroanesthesia. (5thedn), Philadelphia, Mosby Elsevier, Inc 5-9.

. Mitchell SJ, Merry AF, Frampton C, Danies E, Grieve D, et al. (2009) Cerebral

protection by lidocaine during cardiac operations: a follow-up study. Ann Tharac
Surg 87: 820-825.

Puljak L, Kojundzic SL, Hogan QH, Sapunar D {2009) Lidocaine injection into
the rat dorsal root ganglion causes neuroinflammation. Anesth Analg 108:
1021-1026.

. Mohammad MM (2006) Neuroprotection: Coneept and Updating Knowledge.

Faculty of Medicine Minia University 2006.

Peck S (2005) Clinical Guideline for The Care and Treatment of Older People
with Delirium in a General Hospital Setting. 2nd ed. Isle of Wright Healthcare.
NHS trust. Older Persons Mental Health Service.

Moppett IK (2007) Traumatic brain injury: assessment, resuscitation and early
management. Br J Anaesth 99: 18-31.

. Smith M (2007) Monitoring intracranial pressure in traumatic brain injury.

International Anaesthesia Research Society 106: 240-249.

Palmer 5, Badar MK, Qureshi A, Palmer J, Shaver T, et al. (2001) The impact
on outcomes in a community hospital setting of using the AANS Traumatic
Brain Injury Guidelines. J Traurna 50: 657-664.

Hengenroeder GW, Moore AW, McCoy JP. Samsel L, Ward llNH, etal. (2010)
Serum IL-6: A candidate biomarker for intracranial pressure elevation following
isolated TBI. Research. Journal of Neurolnflammation 19: 1-13.

Rahmani M, Faris EA, Benabdeljlil M, Aidi 3 {2013) Cognitive disturbances in
Sneddon and antiphospholipid syndrome: In: Neuroscience. Croatia.

Dyail SC (2010) Amyloid-beta peptide, oxidative stress, and inflammation
in Alzheimer's disease: potential neuroprotective effects of Omega-3 poly
unsaturated fatty acids. Review Articles: In: International Journal of Alzheimer's
Disease 1-10.

Ortega FJ, Vidal-Taboada JM, Mahy N, Rodriguez MJ (2010) Molecular
mechanisms of acute brain injury and ensuing neuradegeneration: In: Brain
Damage. Bridging Between Basic Research and Clinics 163-186.

De Jongh RF, Vissers KC, Meert TF, Booij LH, De Deyne C5, et al. (2003) The
role of interleukin- in nociception and pain. Anesth Analg 96: 1096-1103.

.Nitro C, Kamada H, Endo H, Niizuma K, Myer DJ, et al. (2008) Role of the

p38 mitogen-activated protein kinase/ cytosolic phospholipase A2 signaling
pathway in blood-brain barrier disruption after focal cerebral ischemia and
reperfusion. J Cereb Blood Flow Metab 28: 1686-1696.

. Cherubini A, Polidori C, Benedetti C, Ercolani S, Senin U, et al. (2013) Institute of

Gerontology and Geriatrics. Adibhatla RM, Hatcher JF, Dempseay RJ (2002) Citicoline:
neuroprotective mechanisms in cerebral ischemia. J Neurochem 80: 12-23.

Lee JM, Grabb MC, Zipfel GJ, Choi DW (2000) Brain tissue responses to ischemia.
Perspective series. Tissue responses to ischemia. J Clin Invest 80: 12-23.

Sieber FE, Traystman RJ, Martin LJ (1997) Delayed neuronal death after global
incomplete ischemia in dogs is accompanied by changes in phospholipase C
protein expression. Journal of Cerebral Blood Flow and Metabolism 17 : 527-633.

Wel ER, Lamb RG, Konlos HA (1982) Increased phospholipase C activity after
experimental brain injury. J Neurosurg 56: 695-698.

Rapoport MJ, McCullagh S, Shammi P, Feinstein A (2005) Cognitive impair ment
associated with major depression following mild and moderate traumatic brain
injury. J Neuropsychiatry Clin Neurosci 17: 61-65.

Nito C, Kamada H, Endo H, Niizuma K, Myer DJ, Chan PH, et al. (2008)
Role of the p38 mitogen-activated protein kinase/ cytosolic phospholipase A2
signaling athway in blood-brain barrier disruption after focal cerebral ischemia
and reperfusion. Journal of Cerebral Blood Flow & Metabolism 28: 1686-1696.

Lee UM, Grabb MC, Zipfel GJ, Choi DW (2000) Brain fissue responses to
ischemia. Perspective Series. Tissue Responses to Ischemia. The Journal of
Clinical Investigation 80: 723-731.

Ravetty, Rosso OA, Benetta R, Mocato P (2010) Uncovering molecular
biomarkers that correlates cognitive decline with the changes of hippocampus
gene expression profiles. PLOS one 5: 1015-1021.

J Anesth Clin Res. an open access journal
ISSN:2155-6148

Volume 7 » Issue 8 + 1000659




Citation: Lalench DC, Bisri DY (2016) Glasgow Coma Scale Improvement after Lidocaine Infusion in Moderate Traumatic Brain Injury. J Anesth Clin

Res 7:659. doii10.4172/2155-6148.1000659

Page 7 of 2

3

3

3

3

3

3

3

3

3

3

0. Mathuranath PS, Chenan JP, Mathew R, George A, Alexander A, et al. (2007)
Minute state examination and the Addenbrooke's cognitive examination: effect of
education and norms for a multicultural population. Neurology India 55: 106-110.

ury

. Godefray O, Fickl A, Rovssel M, Auribault C, Bugnicourt JM, et al. (2011)Is the
Montreal Cognitive Assessmen superior to the Mini Mental State Examination
to detect Post Stroke Cognitive Impairment? A study with neuropsychological
evaluation. Stroke 42: 1712-1716.

[3&]

. Firefighter Written Examination Study Guide. New Jersey Civil Service
Commission Firefighter Cognitive Test Study Guide. Diakses dari 2013.

]

. Lamarre CJ, Patten SB (1994) A Clinical Evaluation of The Neurobehavioural
Cognitive States. Examination in a General Psychiatric In Patient Population.
Diakses dari.

B

. Minimental State Exam (2010) Diakses dari.

o

. Adibhatla RM, Hatcher JF (2008) Altered lipid metabolism in brain injury and
disorders. Subcell Biochem 49: 241-268.

6. Robertson CL, Scafidi 8, McKenna MC, Fiskum G (2009) Mitochondrial
mechanisms of cell death and neuroprotection in pediatric ischemic and
traumatic brain injury. Exp Neurol 218: 371-380.

]

. Bramlett HM, Dietrich WD (2004) Pathophysiology of cerebral ischemia and brain
trauma: similarities and differences. J Cereb Blood Flow Metab 24: 133-150.

8. Mangat HS (2012) Severe fraumatic brain injury. Continuum (Minneap Minn)
18: 532-546.

9. TBI Journal Watch RSS (2008) Mortheast Center for Special Care. Diakses
dari 2013.

40,

4

jary

42,

43,

44,

4

46.

47,

4

49,

50.

o

=

Kinnunen KM, Greenwood R, Powell JH, Leech R, Hawkins PC, et al. {2011)
White matter damage and cognitive impairment after traumatic brain injury.
Brain 134: 449-463.

Tl C, Colela B, Verwegen J, Green RE (2008) Postrecovery cognitive decline

in adults with traumatic brain injury. Arch Phys Med Rehabil §9: 525-34.

Steinmon KJ, Gorn Tempini ML, Glidden DV, Kramer JH, Miller SF, et al. (2009)
Neonatal watershed brain injury on MRI correlates with herbal I1Q at four years.
Pediatrics 123: 1025-1030.

Brown A, Moor PS (2010) TBI Craniotomy-Supratentorial Craniotorny. Part |
Case: In: Case Studies in Neuroanesthesia and Neurocritical Care. Cambridge.

Chen J, Dohis T, Nozauray B (2002) The Inhibitory effect of local anesthetics on
bradykinin-induced phospholipase activation in rat pheochromacytome PC12
cells. Anesth Analg 95: 88-97.

Subowo (2011) Biologi sel. (6th edn). CV. Sagung Seto; 285-287.

Curtis K, Chong S, Mitchell R, Newcombe M, Black D, et al. (2011) Outcomes
of severely injured adult trauma patients in an Australian health service: does
trauma center level make a difference? World J Surg 35: 2332-2340.

Heegaard W, Biros M (2007) Traumatic brain injury. Emerg Med Clin North Am
25: 655-678, viii.

MeNett M (2007) A review of the predictive ability of Glasgow Coma Scale
scores in head-injured patients. J Neurasci Nurs 39: 68-75.

Lalench DC, Bisri T, Yusuf | (2014) Brain Protection Effect of Lidocaine
Measured By Interleukin-6 and Phospholipase A2 Concentration in Epidural
Haematoma with Moderate Head Injury Patient. J Anesth & Crit Care 1-8.

Bisri T (2012) Buku Cidera Otak Traumatik.

J Anesth Clin Res. an open access journal
ISSN:2155-6148

Volume 7 » Issue 8 + 1000659




Glasgow Coma Scale Improvement after Lidocaine Infusion in
Moderate Traumatic Brain Injury

ORIGINALITY REPORT

18, 7 106 9

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to The Maldives National

University
Student Paper

T

BIAN, Xiao-xing, Xue-song YUAN, and Chuan-
ping Ql. "Effect of Recombinant Human
Erythropoietin on Serum S100B Protein and
Interleukin-6 Levels After Traumatic Brain
Injury in the Rat", Neurologia medico-
chirurgica, 2010.

Publication

T

Submitted to University Of Tasmania
Student Paper

T

-~

Submitted to 97324

Student Paper

T

c

Sergio Canavero, Vincenzo Bonicalzi, Paolo
Narcisi. "Safety of magnesium-lidocaine
combination for severe head injury: the turin
lidomag pilot study", Surgical Neurology, 2003

Publication

(K




"Euroanaesthesia 2004: Joint Meeting of the
European Society of Anaesthesiologists and
European Academy of Anaesthesiology
Lisbon, Portugal, 5-8 June 2004", European
Journal of Anaesthesiology, 09/14/2005

Publication

T

=

Submitted to University of Wales Swansea
Student Paper

T

journals.plos.org

Internet Source

T

Submitted to Higher Education Commission

Pakistan
Student Paper

(K

—
-

Molly McNett. "A Review of the Predictive

Ability of Glasgow Coma Scale Scores in Head-

Injured Patients", Journal of Neuroscience
Nursing, 04/2007

Publication

T

—_—
—

blognyaperawatcerdas.blogspot.com

Internet Source

(K

—_
N

"Continuous intravenous perioperative
lidocaine infusion for postoperative pain and
recovery", Cochrane Database of Systematic
Reviews, 2015.

Publication

T

Submitted to Oxford Brookes University

Student Paper

T



Y Purnamasari, Tien, Arimaswati, AN K
Syarifin, A Ali, N Massi. "Genotype and
Serotype Identification of Hepatitis B Virus in
Chronic Hepatitis B Patients Treated with
Telbivudine", Journal of Physics: Conference
Series, 2019

Publication

T

|.LK. Moppett. "Traumatic brain injury:
e <1w
assessment, resuscitation and early
management", British Journal of Anaesthesia,
2007
Publication
www.Nncbi.nlm.nih.gov
Internet Source g <1 %
Submitted to California Lutheran Universit
Student Paper y <1 %
biology.ejournals.ca
Internet§o>L/JrceJ <1 %
Submitted to La Trobe Universit
Student Paper y <1 %
Submitted to University of New England
Student Paper y g <1 %
ELINORE F. McCANCE-KATZ, CARL L. HART, <1
%

BETH BOYARSKY, THOMAS KOSTEN, PETER
JATLOW. "Gender Effects Following Repeated



Administration of Cocaine and Alcohol in
Humans", Substance Use & Misuse, 2009

Publication

Submitted to University of Wales, Bangor
Student Paper y g <1 %
"Lidocaine versus magnesium sulfate infusion
23 od . . <l%
during isoflurane anesthesia for brain tumor
resection, effect on minimum alveolar
concentration reduction guided by bispectral
index: a prospective randomized controlled
trial", Signa Vitae, 2021
Publication
Tjokorda Gde Agung Senapathi, Made <1 o
Wiryana, | Gusti Ngurah Mahaalit Aribawa, ’
Christopher Ryalino. "Bispectral index value
correlates with Glasgow Coma Scale in
traumatic brain injury patients", Open Access
Emergency Medicine, 2017
Publication
Submitted to University of Birmingham 1
Student Paper y g < %
Katja Heikkinen. "Prostatectomy patients <' %

postoperative pain assessment in the
recovery room", Journal of Advanced Nursing,
12/2005

Publication




on behalf of the PENTA study group. <1 y
"Assessing the level of consciousness in ’
children: A plea for the Glasgow Coma Motor
subscore", Resuscitation, 200802
Publication
archive.or

Internet Source g <1 %
coek.info

Internet Source <1 %
www.tandfonline.com 1

Internet Source < %

Kumiko Okamura. "Glasgow Coma Scale flow < o
chart: a beginner's guide", British Journal of ’
Nursing, 2014
Publication

Giscard K. Kaptso, Nicolas Y. Njintang, Marie <1 o
Goletti M. Nguemtchouin, Athanasius F. ’
Amungwa et al. "Characterization of
Morphology and Structural and Thermal
Properties of Legume Flours: Cowpea (Vigna
unguiculata L. Walp) and Bambara Groundnut
(Vigna subterranea L. Verdc.) Varieties",

International Journal of Food Engineering,
2016
Publication
Roshaslina Rosli, Maw Pin Tan, William Keith <1 o

Gray, Pathmawathi Subramanian, Ai-Vyrn



Chin. "Cognitive assessment tools in Asia: a
systematic review", International
Psychogeriatrics, 2015

Publication

docksci.com
Internet Source <1 %
docplayer.net
Intern<eptSOL¥rce <1 %
"Abstracts of Posters Presented at the <1 o
International Anesthesia Research Society ’
78th Clinical and Scientific Congress Tampa,
FL March 27-31, 2004", Anesthesia &
Analgesia, 2004
Publication
&NA;. "Abstract", Anesthesia & Analgesia, <'] o
1989
Publication
Yoshinari Oyanagi. "Ehanced expression of <1 o

interleukin-6 in chronic hepatitis C", Liver
International, 12/1999

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



