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ABSTRACT

Aim: To determine the frequency of any immediate side effects associated with the use of lignocaine in patients.

Methodology: Randomized control trial. Sindh Institute of Urology and Transplantation, Karachi from 1% December 2021 to 31%
May 2022. Ninety patients enrolled for laryngoscopy and endotracheal intubation. Patients were randomly allocated into three
groups on the basis of the treatment. Thirty patients in group | was treated with 2% lignocaine 1.5mg/kg was given by
intravenous route, 30 in group N was received 4% lignocaine 1.5mg/kg was given by nebulization and 30 in groups C treated as
control group in whom normal saline placebo. The hemodynamic response and side effect was recorded in all patients.

Results: The mean heart rate was not statistically significant among groups at baseline and 1 min, 3min to 8 min, while it was
statistically significant at 2 min and 9 min among the groups. Mean atrial BP was statistically significant among groups during 2
min to 6 min and then 8 min. regarding immediate side effects, the frequency of side effects were lower in group N and group |
than in group C. However, the rate of drowsiness, tremors, and hypoxia was significantly higher in group C compare to group N

and group .

Conclusion: Lignocaine is a safe drug and proved to be safe and effective method for the improvement of hemodynamic

response to intubation and laryngoscopy.
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INTRODUCTION

Securing the airway to ensure adequate ventilation for the patient
undergoing surgical intervention is one of the major obligations of
an anesthesiologist!. Endotracheal intubation is the gold standard
technique? widely preferred among anesthesiologists to be the
safest of all. However, the use of a laryngoscope and tracheal
intubation after inducing anaesthesia is almost always associated
with a hemodynamic surge due to reflex sympathetic excitation
caused by laryngopharyngeal stimulation. This raised sympatho-
adrenal venture results in hypertension, tachycardia, and
arrhythmias?®.

This transient, fluctuating, and unstable rise in blood
pressure and heart rate is apparently of less significance in healthy
individuals. Moreover, both are perhaps a constant risk to patients
with  hypertension, cerebrovascular diseases, myocardial
insufficiency, intracranial lesions, and penetrating eye injuries. This
laryngoscopic response in corresponding patients is prone to
incidents like pulmonary oedema, myocardial deficits, and
cerebrovascular mishaps. At least in such individuals, it is essential
to attenuate these detrimental hypertensive and rate-responses®.

Lignocaine is the chief example of an amino-amide local
anaesthetic used as a general anaesthetic adjuvant. Lignocaine
competently reduces nociception and cardiovascular
sympathomimetic responses to the surgical strain, postoperative
pain, and analgesic demands®. It is classified as an anti-arrhythmic
drug that could prove substantial for cardiac smooth-muscle action
potential and help in myocardial conduction. It also invades
membrane receptors to reduce the permeability of Na ions by
preventing both the initiation and conduction of impulses. The
maximum safe dose for topical use is 3mg/kg, as recommended by
the British National Formulary for Children, and for intravenous
use, it is 1.5-2.0mg/kg’. Considering the previous estimate of MAP
at 5 min observed as 86.60+9.10 in the IV group and 94.63+10.061
observed in the control group, No significant difference was
observed in all three treatment groups, and MAP was smaller in
group 1 as compared to group 2. Common side effects that can be
observed are dizziness, nausea, and drowsiness. Hypoxia,
bradycardia, tremors, twitching, and convulsions also sometimes
occur at higher levels.
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The rationale of this study is that endotracheal intubation is
associated with activation of the sympathetic system, which results
in tachycardia and hypertension. A higher incidence of mortality
and morbidity was also reported in patients with cerebrovascular
disease. The use of lignocaine in nebulization proves substantial
with fewer side effects. The study can be beneficial when it is
proven that nebulization of lignocaine is as effective as or more
effective than IV lignocaine in relieving sympathetic stimulation.
According to the existing studies, the effect of lidocaine is not fully
understood in controlling hemodynamic response. Also, keeping in
mind the health condition and living standards of our population,
there is a paucity of local data, therefore we are conducting this
study.

The IV group showed lower heart rate, while the nebulization
group had significantly higher systolic and diastolic blood pressure
and lower complications incidence compared to the control group.

MATERIALS AND METHODS

This randomized control trial was conducted at the Sindh Institute
of Urology and Transplantation, Karachi, from December 1st,
2021, to May 31st, 2022 after IRB permission and 90 participants
were enrolled. All patients age 18-65 years old, both genders,
ASA Grade |, Mallampati scored 1 and 2, single attempt of
laryngoscopy, duration of laryngoscopy less than 15 seconds
recorded by stopwatch, and giving informed consent were
included. Patients with comorbidities such as diabetes,
hypertension, cardiovascular disease, kidney and liver diseases,
respiratory diseases, recent respiratory infection, pregnancy,
allergy to lignocaine, limited mouth opening, and edentulus were
excluded. After history and examination of the patient, an equal
number of patients were taken into three groups: Group | was
allotted to patients in whom 2% lignocaine 1.5mg/kg was given by
intravenous route, Group N was allotted to patients in whom 4%
lignocaine 1.5 mg/kg was given by nebulization, and Group C, the
control group, was allotted to patients in whom normal saline
placebo was given, as control was no drug given before and after
surgery. The randomization was performed using the SNOSE
protocol.

A pre-operative assessment of patients was done prior to the
surgical day, and the weight of the patient was recorded during a
fast of more than 6 hours by a properly balanced weighing
machine. To measure height, the patient stands straight on the
scale with his back to the measuring bar. The bar was lowered so
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that it lightly touched the top of the patient's head. The height was
recorded in centimeters. To measure BMI, the following formula
was used: Calculation: [weight (kg) / height (cm)] x 10,000.

A detailed pre-anaesthetic evaluation, including a history of
previous illnesses, previous surgeries, a general physical
examination, and a detailed examination of the cardiovascular
system, respiratory system, and other relevant systems, was
taken. Patients were brought to operation theatres 30 minutes
before surgery, and their rhythm was continuously monitored using
a visual display of ECG lead 2, non-invasive blood pressure

Table 2: Demographic information of the patients (n=90)

Variable Group N Group | (n=30) | Group C
(n=30) (n=30)

Gender

Male | 11 (36.67%) [ 14(46.67%) [ 16 (53.33%)

Female | 19(63.33%) | 16 (53.33%) | 14(46.67%)

Mallampthi score

I [ 13(43.33%) [ 17 (56.67%) 14 (46.67%)

1l | 17 (56.67%) | 13 (43.33%) 16 (53.33%)

Table 3: Comparison of mean heart rate among the groups (n=90

readings, and SpO2. On the operating table, the intravenous line Heart Group N Group | Group C (n=30) | P value
was secured with an 18G cannula, and a ringer lactate 10 Rate (n=30) (n=30)
mL/kg/hour infusion started. Patients were connected to non- BL 85.60+10.59 | 85.27+15.49 81.60+8.10 0.35
invasive monitoring with a 3-lead electrocardiograph (ECG lead Il), 1min 87.73+10.67 | 87.43+16.37 84.90+7.95 0.64
pulse oximeter, and non-invasive BP monitor (oscillotonometer) 2 min 83.10+10.13 | 75.13+11.72 | 80.90+11.33 0.02*
and recorded. All patients were pre-medicated with Inj. Midazolam 3 min 81.47+8.74 | 75.67+12.37 | 79.27+13.04 0.15
1mg IV to allay anxiety. A face mask for pre-oxygenation was also g 2:: gg'ggfg'gg ;gégﬂigg ggsgﬂg'ig 8'35
used on all patients for 3 minutes. - = == e -
Anaesthesia was induced with an injection of propanol (2 $m:2 ?g‘%fgg; ;g;gﬂ;;g gg'ggfﬂ‘gz g'gi
mg/kg). All patients will receive a 0.1 mg/kg injection of l\_lalbu_phlne 8 min 775021040 | 76 77:12.68 80.47210 49 041
\Y fqr gnalge5|a. After Ios_s_ of verb_al response and cqnflrmatlon of 9 min 73.30£12.99 | 73.23+13.39 80.53+11.88 0.04
ventilation, ET was facilitated with a non-depolarizing muscle 10 min | 75.00¢12.07 | 73.77+13.15 | 80.27+12.33 0.11
relaxant injection of Atracurium 0.5 mg/kg IV loading dose.
Laryngoscopy was performed using a Macintosh laryngoscope Table 4: Comparison of mean systolic BP among the groups
blade size 3 or 4. On visualisation of the vocal cords, a cuffed ET SBP Group N Group | (n=30) | Group C P
was passed to the trachea. Anaesthesia was administered by an (n=30) (n=30) value
oxygen/air mixture (FiO2-40%) and isoflurane 1%. The following BL 127.33+12.71 | 125.57+9.60 126.83+11.10 0.82
hemodynamic response was recorded in all patients: heart rate 1min 123.77+13.48 | 123.77412.11 124.07+11.58 0.99
(HR) in beats per minute (BPM), systolic blood pressure (SBP) in 2 m?n 104.70+9.90 122.70+14.32 110.03+10.25 0.0005
mmHg, diastolic blood pressure (DBP) in mmHg, and mean arterial 3min | 100.33+8.67 | 116.87+14.47 | 10.20+13.76 0.0005
pressure (MAP) in mmHg. The above hemodynamic responses gm:z ggg;ig';g ﬁég?ﬁ;g? igg'igfﬁ'gg 8'8882
were noted as below basal before giving any study drugs and - S S SETS e -
premedication, at one-minute intervalg forglo c)(/)nsecaltive rginutes 6min | 94.63£7.95 107.601249 | 100.50£13.25 1 0.0005
' h . . . ; 7min | 123.30+13.65 | 123.30+10.89 119.77+11.99 0.43
after Iaryngoscopy_ and intubation, and any immediate side effe_cts 8 min 111.67213.67 | 112.40%10.73 113.37213.98 087
noted were mentioned. Data was entere_d and analysed using 9min | 108.70+13. | 108.50+12.6 | 106.67+13.35 | 0.81
SPSS-24.0. The ANOVA test was applied, and P<0.05 was 76 8
considered significant. 10 104.63%12. | 103.83210.4 | 102.33£11.80 | 0.74
RESULTS min | 24 g
The average age of the patients was 35.92+9.87 years. The mean Ta;’éeps' Comga”son of mean diastolic BP among the groups
. y X A roup N Group | Group C P value
age, weight, height, and body mass index are shown in Table 1. (n=30) (n=30) (n=30)
There were 41(456%) males and 49 (544%) females, and the BL 79.63+7.60 77.73+8.94 77.13+8.51 0.48
Mallampthi classification of the patients is presented in Table 2. 1min 78.07+7.89 77.03+7.67 76.73+8.65 0.79
The mean heart rate was not statistically significant among groups 2 min 65.00+6.19 76.93+9.96 69.07+8.31 0.0005
at baseline and 1 min, 3 min, and 8 min, while it was statistically 3 min 61.80+5.89 72.30+9.39 65.97+9.08 0.002
significant at 2 min and 9 min (Table 3). The mean systolic BP was 4 min 60.73+7.61 69.03+9.54 63.60+8.96 0.0005
also not significant among groups at baseline and 1 min, but it was 5 min 57.97+5.49 66.33+9.23 60.83+7.43 0.0005
statistically significant among groups during 2—6 min, and after 6 6 min 56.40+5.61 64.63+8.31 60.30+8.23 0.0005
min, it was stable at all points (Table 4). Mean diastolic BP was 7 min 76.7048.01 75.1049.51 72.73%9.44 0.23
also not significant among groups at baseline and 1 min, but it was 8 min 77.87+5.06 74.60£10.19 | 72.3047.99 0.030
statistically significant among groups during 2 min to 6 min and 9 min 68.9018.34 67.20£9.24 66.97+10.24 0.681
then 8 min; however, it was not statistically significant at 7 min, 9 10min | 66.10:8.45 63.73+11.33 | 62.97+10.23 0.458
min, and 10 min (Table 5). Similarly, mean atrial BP was also not . . .
L . . . Table 6: Comparison of mean arterial BP among the groups
significant among groups at baseline and 1 min, but it was MAP Group N Group | Group C Pvalue
statistically significant among groups during 2—6 min and then 8 (n=30) (n=30) (n=30)
min; however, it was not statistically significant at 7 min to 10 min BL 96.07+8.84 94.23+8.10 93.47+8.70 0.48
(Table 6). Regarding immediate side effects, the frequency of side 1min 03.3749.24 03.17+8.61 92.27+8.88 0.87
effects was lower in groups N and | than in group C, but the rate of 2 min 78.23+6.92 92.43+10.71 82.87+8.29 0.0005
drowsiness, tremors, and hypoxia was significantly higher in group 3 min 74.80+6.14 87.03+10.28 79.57+10.34 | 0.0005
C as compared to groups N and |, as shown in Table 7. 4 min 72.60+6.54 83.27+10.08 77.37+10.71 | 0.0005
5 min 70.67+6.18 81.23+9.02 74.73£9.76 | 0.0005
Table 1: Descriptive statistics of the patients according to groups (n=90) 6 min 69.3045.45 79.00+8.83 73.63+10.02 | 0.0005
Variable Group N Group | Group C 7 min 91.23+£10.66 91.80+9.08 90.30+8.10 0.82
(n=30) (n=30) (n=30) 8 min 90.20+10.55 | 91.00+8.58 88.77+£7.66 | 0.62
Age (Years) 38.37+10.02 | 34.97+10.13 | 34.43%9.29 9 min 83.07+13.10 | 83.90+9.95 82.67+£9.67 [ 0.91
Weight (kg) 64.03+10.19 | 62.83+11.73 | 65.83+10.69 10 min | 77.07+9.48 80.37+10.27 | 77.37+7.32 | 0.30
Height (cm) 160.13+7.01 162.2+9.63 | 162.87+8.02
Body mass index | 24.993+3.95 24.01+4.64 | 24.817+3.68
(kg/m?)
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Table 7: Comparison of frequency of any immediate side effects among the

groups

Side Effect Group N Group | Group C P
(n=30) (n=30) (n=30) value

Nausea 6 (20%) 7 (23.3%) 10(33.3%) | 0.46
Drowsiness 6 (20%) 5 (16.7%) 14(46.7%) | 0.018
Dizziness 8 (26.7%) 4 (13.3%) 10(33.3%) | 0.186
Shivering 3 (10%) 4 (13.3%) 4 (13.3%) 0.902
Muscular twitching 4 (13.3%) 6 (20%) 7 (23.3%) 0.602
Tremors 2 (6.7%) 1 (3.3%) 7 (23.3%) 0.031
Convulsions 4 (13.3%) 2 (6.7%) 7 (23.3%) 0.181
Bradycardia 4 (13.3%) 5 (16.7%) 5 (16.7%) 0.919
Hypoxia - - 6 (20%) 0.002
Circulatory collapse | - - - NA

DISCUSSION

Patients with ischemic heart diseases have shown a significant
reduction in hemodynamic responses after endotracheal intubation
and laryngoscopy. Deleterious effects are also frequently reported
in patients with intracanial aneurysms, cerebral haemorrhage,
pulmonary oedema, hypertension, and myocardial dysrhythmias. *
1 lignocaine has been extensively used to normalise the
hemodynamic response because of various significant properties,
including cough suppressant, anti-arrhythmic, vasodilation, and
laryngospasm. 13-15 In our study, the average age of the patients
was 35.92+9.87 years. There were 45.6% males and 54.4%
females. Samuel et al'® reported that the mean age was
39.19£12.45 years.

In the present study, heart rate was recorded in all study
groups. The heart rate appeared to be lower in the IV group, and a
significant difference was observed compared to the other groups.
The smaller difference was observed in the nebulized group,
possibly due to the higher lidocaine used in these studies.!*'*
Systolic and diastolic blood pressure were significantly decreased,
and the results of the present study are also comparable to
previously published data.’® Blood pressure was observed to be
normal in the nebulized and control groups, and this could be done
because of using a face mask for nebulization administration and a
lower dose of drug. The author'® showed that a lower difference in
blood pressure was observed in the group that was treated with
lidocaine as compared to the group treated with fentanyl.
Therefore, the results suggested that lignocaine inhalation leads to
a reduction in MAP compared to the IV-injection group.

Several studies have suggested that the use of lignocaine
spray results in a lower MAP in the case group compared to the
control group?’. Elective surgery for the evaluation of esmolol was
also conducted by, which indicates no change in hemodynamic
response in the lignocaine group. IV lignocaine has also been used
for the treatment of cough and other responses, including
bronchoconstriction and hyperactivity during laryngospasm and
tracheal intubation. Proven effects of IV-lignocaine appear to be
more suitable to minimise the stress response®2.

CONCLUSION

Heart rate appeared to be lower in the IV group, whereas systolic

and diastolic blood pressure in the nebulization group were

significantly higher in the control group as compared to the IV

group. Complications’ incidence was also lower in the nebulization

group in contrast to the control group.

Authorship and contribution declaration: Each author of this

article fulfilled following Criteria of Authorship:

1. Conception and design of or acquisition of data or analysis
and interpretation of data.

2.

3.

Drafting the manuscript or revising it critically for important
intellectual content.
Final approval of the version for publication.

All authors agree to be responsible for all aspects of their research
work.

Conflict of interest: None

Funding: None

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Jokar A, Babaei M, Pourmatin S, Taheri M, Almasi-Hashiani A,
Yazdanbakhsh A. Effects of intravenous and inhaled nebulized lignocaine
on the hemodynamic response of endotracheal intubation patients: A
randomized clinical trial. Anesth Essays Res. 2018;12(1):159-64.

Tikka T, Hilmi OJ. Upper airway tract complications of endotracheal
intubation. Br J Hosp Med (Lond). 2019;80(8):441-7.

Thippeswamy RR, Shetty SR. Intravenous low dose fentanyl versus
lignocaine in attenuating the hemodynamic responses during endotracheal
intubation: a randomized double-blind study. Anesth Essays Res.
2018;12(4):778-85.

Manne VS, Paluvadi VR. Attenuation of cardiovascular response to direct
laryngoscopy and intubation, comparative study of lignocaine, nifedipine,
and placebo during general anesthesia. Anesth Essays Res. 2017;11(1):47-
51.

Ratnani E, Sanjeev OP, Singh A, Tripathi M, Chourasia HK. A comparative
study of intravenous esmolol, labetalol and lignocaine in low doses for
attenuation of sympathomimetic responses to laryngoscopy and
endotracheal intubation. Anesth Essays Res. 2017;11(3):745-50.

Roberts MH and Gildersleve CD. Lignocaine topicalization of the pediatric
airway. Paediatr Anaesth. 2016; 26: 337-44.

Estebe JP. Intravenous lidocaine. Best Pract Res Clin Anaesthesiol.
2017;31(4):513-21.

Stolovitzky P, Senior B, Ow RA, Mehendale N, Bikhazi N, Sidle DM.
Assessment of bioabsorbable implant treatment for nasal valve collapse
compared to a sham group: a randomized control trial. Int Forum Allergy
Rhinol. 2019 Aug (Vol. 9, No. 8, pp. 850-856).

Toth G, Cerejo R. Intracranial aneurysms: Review of current science and
management. Vasc. Med. 2018 Jun;23(3):276-88.

Hall A, O'Kane R. The extracranial consequences of subarachnoid
hemorrhage. World neurosurg. 2018 Jan 1;109:381-92.

Tawk RG, Hasan TF, D'Souza CE, Peel JB, Freeman WD. Diagnosis and
treatment of unruptured intracranial aneurysms and aneurysmal
subarachnoid hemorrhage. InMayo Clinic Proceedings 2021 Jul 1 (Vol. 96,
No. 7, pp. 1970-2000). Elsevier.

Dhooria S, Chaudhary S, Ram B, Sehgal IS, Muthu V, Prasad KT, Aggarwal
AN, Agarwal R. A randomized trial of nebulized lignocaine, lignocaine spray,
or their combination for topical anesthesia during diagnostic flexible
bronchoscopy. Chest. 2020 Jan 1;157(1):198-204.

Madan K, Biswal SK, Tiwari P, Mittal S, Hadda V, Mohan A, Khilnani GC,
Guleria R. Nebulized lignocaine for topical anaesthesia in no-sedation
bronchoscopy (NEBULA): A randomized, double blind, placebo-controlled
trial. Lung India: Lung India.2019 Jul;36(4):288.

Mdiller T, Cornelissen C, Dreher M. Nebulization versus standard application
for topical anaesthesia during flexible bronchoscopy under moderate
sedation—a randomized controlled trial. Respir. Res2018 Dec;19:1-8.

Flint AC, Conell C, Ren X, Banki NM, Chan SL, Rao VA, Melles RB, Bhatt
DL. Effect of systolic and diastolic blood pressure on cardiovascular
outcomes. N Engl J Med. 2019 Jul 18;381(3):243-51.

Thippeswamy RR, Shetty SR. Intravenous low dose fentanyl versus
lignocaine in attenuating the hemodynamic responses during endotracheal
intubation: a randomized double-blind study. Anesth. essays res. 2018
Oct;12(4):778.

Thippeswamy RR, Shetty SR. Intravenous low dose fentanyl versus
lignocaine in attenuating the hemodynamic responses during endotracheal
intubation: a randomized double-blind study. Anesth. essays res. 2018
Oct;12(4):778.

Seangrung R, Pasutharnchat K, Injampa S, Kumdang S, Komonhirun R.
Comparison of the hemodynamic response of dexmedetomidine versus
additional intravenous lidocaine with propofol during tracheal intubation: a
randomized controlled study. BMC Anesthesiol. 2021 Dec;21:1-1.

Cashy C, Chisholm J. Associated medical conditions in children. Anaesth. Intensive
Care Med. 2021 Sep 1;22(9):570-81.

Fernandez E. Associated medical conditions in children. Anaesth. Intensive
Care Med.2018 Aug 1;19(8):421-32.

This article may be cited as: Baloch AA, Kalim N, Hassan A, Kumar V, Ahmad Z, Shafgat N: Comparative Study on the Effects of Lignocaine Nebulization with
Intravenous Lignocaine on Stress Response to Laryngoscopy and Tracheal Intubation, Pak J Med Health Sci, 2023; 17(9): 6-8.

8 PJMHS Vol. 17, No. 9, September, 2023



