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Abstract

Aim: The study aimed to compare the attenuation of cardiovascular responses by the use of intravenous
lignocaine & diltiazem alone & in combination.

Materials and Methods: The study population consisted of 120 normotensive patients of either sex, divided
into four groups with thirty patients in each group: Group I — received inj. diltiazem 0.2 mg/kg i.v. 60 sec.
before laryngoscopy and intubation. Group II — received inj. lignocaine 1.5 mg/kg iv. 3 min. before
laryngoscopy and intubation. Group III — received combination of inj. lignocaine 1.5 mg/kg. i.v. and inj.
diltiazem 0.2 mg/kg. i.v. 60 sec. before laryngoscopy and intubation and Control group — received normal saline
and served as control. HR, SBP, DBP, MAP and RPP were evaluated by comparing between the groups and
within the group.

Result: The rise in the HR, SBP, DBP, MAP and RPP was observed to be less in Group I (Diltiazem), 11
(Lignocaine) and III (Combination) as compared to the Control group & the observations were statistically
significant. The rise in the HR, SBP, DBP, MAP and RPP was observed to be less in Group III (Combination)
as compared to Group I (Diltiazem) and Group II (Lignocaine), however observations were not statistically
significant for DBP and MAP with respect to Group I (Diltiazem) and DBP with respect to Group II
(Lignocaine). Findings for HR, SBP and RPP were statistically significant. The rise in the HR, SBP, DBP, MAP
and RPP was observed to be less in Group I (Diltiazem) as compared to Group II (Lignocaine), however
observations were not significant for DBP. Findings were statistically significant for HR, SBP, MAP and RPP.
Conclusion: Although both lignocaine and diltiazem partially reduced the pressor response to laryngoscopy, the
current study concluded that the combination group's outcomes were better than those of either medication when
administered alone.
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Introduction

Hemodynamic alterations are nearly invariably
linked to direct laryngoscopy and endotracheal
intubation after anesthesia induction because of
reflex sympathetic discharge brought on by
epipharyngeal and laryngopharyngeal stimulation.
[1] This reflex sympathoadrenal activity may lead
to hypertension, tachycardia & arrhythmias. [2, 3]
These haemodynamic changes are usually transient,
unpredictable & variable. Individuals without any
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pre-existing cardiac morbidity may not be affected
by such transient changes, but acute haemodynamic
changes might prove hazardous for patients with
pre-existing hypertension, myocardial infarction or
cerebrovascular  disease. There is a high
predisposition for occurrence of cerebrovascular
event, myocardial insufficiency or pulmonary
oedema in such cases. [4-7] Attenuation of these
cardiovascular responses becomes necessary during
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elective  direct laryngoscopic  endotracheal
intubation for avoiding the likely harmful sequelae
in patients who are prone to such complications.
Various pharmacological methods have been
employed for attenuation of cardiovascular
responses for example; opioids [8], antiarrhythmics
like lignocaine [9], calcium channel blockers, alpha
& beta adrenergic blockers [10, 11] & vasodilators
like nitroglycerine. [12] Topical anaesthesia also
has been used. [13]

Given its well-established central depressive and
anti-arrthythmic effects, intravenous lignocaine was
determined to be an effective way to reduce the
pressor response. [14, 15] Recent literature has
advocated the role of calcium channel antagonist
like diltiazem due to its direct vasodilation, direct
negative chronotropic & dromotropic properties in
attenuating the pressor response. [4, 16]

The goal of the current study was to investigate
how intravenous lignocaine and intravenous
diltiazem affected the pressor response after
endotracheal intubation. Effect of combining both
lignocaine & diltiazem was also studied
considering different mechanism of action &
efficacy. [4]

Aim & Objectives
Aim:

To compare the attenuation of cardiovascular
responses by the use of intravenous lignocaine &
diltiazem alone & in combination.

Objectives:

1. To study the effect of laryngoscopy and
intubation on changes in the haemodynamic
variables.

2. To study the effect of diltiazem, lignocaine
alone and combination of diltiazem and
lignocaine on hemodynamic responses to
laryngoscopy and endotracheal intubation.

3. To evaluate any side effects associated with
the use of these drugs.

Materials & Methods

The study was undertaken after obtaining ethical
committee clearance as well as the informed
consent from all the patients.

120 patients undergoing general anaesthesia were
randomly divided into 4 groups of 30 each.

Inclusion criteria:

1. ASA grade I or I
2.  Normotensives
3. Age group 18-60 years

Exclusion criteria:
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Cardiovascular comorbidities

2. ASA grade III & above

3. Other systemic comorbidities (significant
systemic disorders, THD, diabetes mellitus,
bronchial asthma, patients with previous
myocardial infarction and patients with
cerebrovascular insufficiency)

4. Patients with known drug allergies to drugs

being used.

Methodology
Pre-anaesthesia evaluation:

Pre-anaesthetic evaluation was done on the evening
before surgery. A routine pre-anaesthesia
examination was conducted assessing the -

e General condition of the patient

e Nutritional status and weight of the patient

e A detailed examination of the cardiovascular
system

e A detailed examination of the respiratory
system

e Other associated diseases.

Review of relevant investigations as per the
indication was done.

All patients were tested for any hypersensitivity
reaction to local anaesthetics and an informed
consent was obtained from all the patients.

Monitoring: On the arrival of the patient in the
operating room, a 16-gauge/18-gauge intravenous
cannula was inserted and an infusion of ringer
lactate was started. The patients were connected to
Spacelab multichannel monitor for recording of
heart rate, non-invasive blood pressure (NIBP),
end-tidal carbon dioxide concentration, and
continuous ECG monitoring and oxygen saturation
by pulse oximetry. The baseline blood pressure and
heart rate were recorded from the same non-
invasive multichannel monitor and cardiac rate and
rhythm were also monitored from a continuous
visual display of electrocardiogram from lead II.

Pre-medication:

e Inj. Midazolam 1.0 mg i.v.
e Inj. Glycopyrrolate 0.2 mg i.v.
o Inj. Fentanyl Imcg/kg i.v.
e Inj. Ondansetron 4 mg i.v.

Premedication drugs were administered 5 min prior
to induction.

Pre-oxygenation: The patients were
preoxygenated for three minutes using 100%
oxygen by facemask.

Drug administration:

Drugs were administered to the patients as per the
following groups-
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S no. Group Drug Dose Time prior to intubation
1. I Diltiazem 0.2 mg/kg i.v. 60 sec

2. II Lignocaine 1.5 mg/kgi.v. 3 min

3. I Diltiazem & Lignocaine As Above 60 sec

4 Control Normal saline

Induction & Intubation:

Anaesthesia was induced with inj. Thiopentone 5
mg/kg as 2.5% solution and endotracheal
intubation was facilitated with inj Rocuronium 1.2
mg/kg i.v. one minute prior to laryngoscopy and
intubation.

Laryngoscopy was performed one minute after the
study drug in Group I and 3 minutes after the study
drug in Group II and one minute after the study
drugs in Group III, and the patients were intubated
using appropriate sized cuffed endotracheal tubes.

After confirming bilateral equal air entry, the
endotracheal tube was secured.

Maintenance: Anaesthesia was maintained using
66% nitrous oxide and 33% of oxygen.

Reversal: Inj. Neostigmine 0.05 mg/kg IV and
Glycopyrrolate 0.01 mg/kg IV.

The following cardiovascular parameters were
recorded in all the patients -

o Heart rate (HR) in beats per minutes (bpm).

e  Systolic blood pressure (SBP) in mm Hg.

e Diastolic blood pressure (DBP) in mm Hg.

e Mean arterial pressure (MAP) in mm Hg.

e Rate Pressure Product (RPP) calculated by
multiplying the SBP and HR.

The above cardiovascular parameters were noted as

below -

1. Basal before giving any study drugs and
premedication

2. 30

seconds

after the administration of

premedication and study drugs
3. one minute after laryngoscopy and intubation

4. three
intubation

minutes

after and

laryngoscopy

5. five minutes after laryngoscopy and intubation

Monitoring: Results
Table 1: Age distribution
Age(years) Control Diltiazem(I) Lignocaine (I1) Combination (III)
18-30 9 7 5 5
31-40 7 5 8 8
41-50 5 11 10 8
51-60 9 7 7 9
Mean age 40 42 42 43
Maximum age 60 60 60 60
Minimum age 19 19 18 20

The age distribution in the study group of 120 patients was as tabulated above in the table 1 showing age-wise

distribution amongst the four groups.

Table 2: Sex distribution

Sex Control Diltiazem(I) Lignocaine (I1) Combination (III)
Male 17 19 18 18
Female 13 11 12 12

The sex distribution in the study group of 120 patients was as tabulated above in the table 2 showing age-wise

distribution amongst the four groups.

Table 3: Weight distribution

Weight (kg) Control Diltiazem(I) Lignocaine (I1) Combination (III)

41-50 2 Nil Nil Nil

51-60 11 7 5 5

61-70 14 7 14 7

>70 3 16 11 18

Mean 63 70 69 71

Maximum 80 84 84 80

Minimum 48 54 55 54
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The sex distribution in the study group of 120 patients was as tabulated above in the table 2 showing age-wise

distribution amongst the four groups.

Table 4: Distribution of surgical procedures

Surgery Control | Diltiazem(I) | Lignocaine | Combination
(1)) (€10))

Hemithyroidectomy 2

Mastectomy 1 1

Laparoscopic mesh repair of inguinal hernia 4 4 3 5

Laparotomy 1 1

Laparoscopic appendicectomy 3 3 2 1

Cortical mastoidectomy 3 4 2 5

FESS 1 3 4 4

Total laparoscopic hysterectomy 4 4 3 5

Nephrolithotomy 1 1

Open reduction internal fixation 2 3 3 3

Nephrectomy 1 1 1

Laminectomy and discectomy 1 3 3 1

Laparoscopic cholecystectomy 6 5 7 5
Table 5: Changes in mean heart rate

Heart rate(bpm) Control Diltiazem (I) Lignocaine (I1) Combination (III)

Basal 80.53+£9.16 77.13+£6.98 80.27+7.32 77.10£5.02

1min post intubation 118.43+7.74 90.63+5.65 101.57+£9.07 87.43+4.97

3min post intubation 110.67£7.59 87.23+4.86 94.97+7.07 84.77+4.87

5 min post intubation 95.80+6.08 83.10+4.79 88.60+4.12 80.77+4.31

Table 6: p values between basal & one minute post intubation

Category p value

Control 4.91E-23; p<<0.05
Diltiazem (I) 3.16E-19; p<<0.05
Lignocaine (I1) 3.4E-18; p<<0.05
Combination (III) 2.82E-19; p<<0.05

In the control group, the basal HR was 80.53 beats
per min, one minute after intubation, it was 118.43,
representing a rise of 37.9 bpm. Subsequently, the
elevated heart rate started settling down. By 3
minute, it was110.67 bpm and by 5 minute it was
95.80 bpm. The increase in HR at 1 minute after
intubation compared to basal value was statistically
significant (p < 0.05). The maximal increase in HR
observed in this group was 54 (case no. 21) and the
minimal rise observed was 18 (case no. 14).

In the Diltiazem group (I), the basal HR was 77.13
bpm, 1 minute after intubation, it was 90.63 bpm,
representing a rise of 13.5 bpm. Subsequently, the
elevated heart rate started settling down. By 3
minutes it was 87.23 bpm and by 5 minutes it was
83.10 bpm. The increase in the HR at 1 minute
after intubation compared to basal value was
statistically significant (p < 0.05). The maximal rise
observed in HR in this group was 22 bpm (case no.
77) and the minimal rise observed was 7 (case no.
82). In the Lignocaine group (II), the basal HR was

Dube et al.

80.27 bpm, one minute after intubation, it rose to
101.57 bpm representing a rise of 21.3 bpm.
Subsequently, the elevated heart rate started
settling down. By 3 minutes it was 94.97 bpm and
by 5 minutes, it was 88.60 bpm. The increase in
HR at 1 minute after intubation compared to basal
value was statistically significant (p < 0.05). The
maximal increase in HR observed in this group was
32 bpm (case no.49) and minimal rise observed
was 10 bpm (case no. 34).

In the Combination group (III), the basal HR was
77.10 bpm, one minute after intubation, it rose to
87.43 bpm representing a rise of 10.33 bpm.
Subsequently, the elevated heart rate started
settling down. By 3 minutes, it was 84.77 bpm and
by 5 minutes it was 80.77 bpm. The increase in HR
at 1 minute after intubation compared to basal
value was statistically significant (p < 0.05). The
maximal increase in HR observed in this group was
16 bpm (case no. 100) and minimal rise observed
was 6 bpm (cases 99 & 101).
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Table 7: Changes in the mean heart rate one minute post intubation

Heart rate (bpm) Basal 1 min post intubation Increase in heart rate
Control 80.53 118.43 37.90
Diltiazem (I) 77.13 90.63 13.50
Lignocaine (IT) 80.27 101.57 21.30
Combination (I1I) 77.10 87.43 10.33

Table 8: p values between various groups — one minute post intubation

Category Pair

p value

Control vs Diltiazem

3.01E-20; p<<0.05

Control vs Lignocaine

1.20E-13; p<<0.05

Control vs Combination

3.05E-21; p<<0.05

Diltiazem vs Lignocaine

2.69E-07; p<<0.05

Diltiazem vs Combination

0.0003; p<0.05

Lignocaine vs Combination

4.56E-11; p<<0.05

Statistical evaluation between the groups revealed that the increase in heart rate observed in the control group
was statistically significant when compared to increase in HR in group I, II and III (p value < 0.05). The
increase in heart rate when compared within the groups was statistically significant in all the three groups (p <
0.05). Maximum increase was in Lignocaine (II) group i.e. 21.3 bpm & minimum in the Combination (III)
group i.e. 10.33 bpm as depicted pictorially in figures 1 and 2.
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Figure 1: Changes in the mean heart rate between various groups
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Mean Difference in Heart Rate
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Figure 2: Mean difference between heart rate
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Table 9: Changes in the mean SBP

SBP Control Diltiazem (I) Lignocaine (I1) Combination (III)
Basal 126.20+£9.71 126.93+9.84 132.4749.13 128.50+9.02
1min post intubation 170.20+£8.91 141.70£9.93 151.97+7.48 140.23+9.22
3 min post intubation 154.20+8.43 137.70£10.02 146.50+7.11 136.20+9.25
5 min post intubation 138.03+10.03 132.33+£9.51 141.77£7.26 132.03+8.58

Table 10: p values between basal and one minute post intubation

Category p value

Control 2.6E-27; p<<0.05
Diltiazem (I) 3.81E-18; p<<0.05
Lignocaine (I1) 4.4E-19; p<<0.05
Combination (III) 2.84E-17; p<<0.05

In the control group the basal value of SBP was
126.20 mmHg, following intubation, the SBP
increased to 170.20 mm Hg, representing a rise of
44 mm Hg. This elevated pressure started coming
down by 3 minutes. By 3 minutes it was 154.20
mm Hg and by 5 minutes it was 138.03 mm Hg.
The increase in SBP at 1 minute after intubation
compared to basal value was statistically significant
(p < 0.05). The maximal rise of SBP in this group
was 52 mm Hg (case no 5). The minimal rise of
SBP was 34 mm Hg (case no 2).

In group I (diltiazem group) the basal value of SBP
was 126.93 mm Hg, | minute following intubation
the SBP was 141.70 mm Hg, representing a rise of
14.77 mm Hg. Afterwards the elevated blood
pressure started coming down towards the baseline
value. By 3 minutes it was 137.70 mm Hg and by 5
minutes it was 132.33 mmHg. The increase in the
SBP at 1 minute after intubation compared to basal
value was statistically significant (p < 0.05). The
maximal rise of SBP observed in this group was 28
mmHg (case no 65). The minimal rise in SBP was
8 mm Hg (case no 87).

In group II (lignocaine group) the baseline SBP
was 132.47 mm Hg, one minute after intubation it
was 151.97 mm Hg representing a rise of 19.5 mm
Hg. The elevated blood pressure started coming
down subsequently and by 3 minutes it was 146.50
mm Hg and by 5 minutes it was 141.77 mm Hg.
The increase in the SBP at 1 minute after intubation
compared to basal value was statistically significant
(p < 0.05). The maximal rise of SBP observed was
33 mm Hg (case no 47). The minimal rise observed
was 9 mm Hg (case no 51).

In group III, (combination of lignocaine &
diltiazem) the basal SBP was 128.50 mm Hg and
one minute after intubation it was 140.23 mm Hg
representing a rise of 11.73 mm Hg. This marginal
increase in blood pressure started coming down
subsequently and by 3 minutes it was 136.20 mm
Hg and by 5 minutes it was 132.03 mm Hg. The
increase in the SBP at 1 minute after intubation
compared to basal value was statistically significant
(p < 0.05). The maximal rise of SBP observed was
24 mm Hg (case no 114). The minimal rise
observed was 6 mm Hg (case no 115).

Table 11: Changes in the mean SBP one minute post intubation

SBP (mm Hg) Basal 1 min post intubation Increase in SBP
Control 126.20 170.20 44.00
Diltiazem (I) 126.93 141.70 14.77
Lignocaine (I1) 132.47 151.97 19.50
Combination (I1I) 128.50 140.23 11.73

Table 12: p values one minute post intubation — between various groups
Category Pair p value

Control vs Diltiazem

2.99E-28; p<<0.05

Control vs Lignocaine

3.68E-24; p<<0.05

Control vs Combination

1.18E-29; p<<0.05

Diltiazem vs Lignocaine

0.000315; p<<0.05

Diltiazem vs Combination

0.005; p<0.05

Lignocaine vs Combination

1.65E-08; p<<0.05

Statistical evaluation between the groups revealed that the increase in SBP observed in the control group was
statistically significant when compared to increase in SBP in group I, II and III (p value < 0.05). The increase in
SBP when compared within the groups was statistically significant in all the three groups (p < 0.05). Maximum
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increase was in the Lignocaine group (II) i.e. 19.50 mm Hg and the minimum increase was observed in the
Combination group (III) i.e. 11.73 mm Hg as depicted pictorially in figures 3 and 4.
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Figure 4: Mean difference in SBP
Table 13: Changes in the mean DBP
DBP (mm Hg) Control Diltiazem (I) Lignocaine (IT) Combination (I1I)

Basal 80.20+5.97 80.5+5.54 83.10+5.46 81.70+6.08
1min post intubation 93.40+4.40 89.70+3.24 93.50+3.67 90.30+3.77
3min post intubation 87.70+3.83 86.83+3.50 88.33+2.94 87.27+3.74
5 min post intubation 83.00+3.90 82.97+4.13 85.07+3.96 83.6344.03
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Table 14: p values between basal and one minute post intubation

Control p value

Diltiazem (I) 7.86E-14; p<<0.05
Lignocaine (IT) 3.54E-15; p<<0.05
Combination (III) 1.08E-13; p<<0.05
Control 5.85E-15; p<<0.05

In the control group, the basal DBP was 80.20 mm
Hg, one minute after intubation it rose to 93.40 mm
Hg representing a rise of 13.20 mm Hg.
Subsequently, the elevated diastolic blood pressure
started settling down. By 3 minutes it was 87.70
mm Hg and by 5 minutes it was 83.00 mm Hg. The
increase in DBP at 1 minute after intubation
compared to basal value was statistically significant
(p < 0.05). The maximal rise of DBP noted was 26
mm Hg (case no 5) and minimal rise of DBP noted
was 2 mm Hg (case no 20).

In group I, the basal DBP was 80.50 mm Hg. One
minute after intubation it increased to §9.70 mm
Hg, representing a rise of 9.2 mm Hg.
Subsequently, the elevated diastolic blood pressure
started settling down. By 3 minutes, it was 86.83
mm Hg and by 5 minutes it was 82.97 mm Hg. The
increase in DBP at 1 minute after intubation
compared to basal value was statistically significant
(p < 0.05). The maximal increase of DBP noted
was 16 mm Hg (case no 77) and the minimal
increase of DBP noted was 4 mm Hg (cases 90 &

76). In group II, the basal DBP was 83.10 mm Hg.
One minute after intubation, it rose to 93.50 mm
Hg, representing a rise of 104 mm Hg.
Subsequently, the elevated diastolic blood pressure
started settling down. By 3 minutes it was 88.33
mm Hg and by 5 minutes it was 85.07 mm Hg. The
increase in DBP at 1 minute after intubation
compared to basal value was statistically significant
(p < 0.05). The maximal increase of DBP noted
was 20 mm Hg (case no 53) and the minimal
increase of DBP noted was 2 mm Hg (case no 35).

In group I1I, the basal DBP was 81.70 mm Hg. One
minute after intubation, it rose to 90.30 mm Hg,
representing a rise of 8.6 mm Hg. Subsequently,
the elevated diastolic blood pressure started settling
down. By 3 minutes it was 87.27 mm Hg and by 5
minutes it was 83.63 mm Hg. The increase in DBP
at 1 minute after intubation compared to basal
value was statistically significant (p < 0.05). The
maximal rise of DBP noted was 14 mm Hg (cases
92 & 95) and the minimal rise noted was 4 mm Hg
(cases 91,98,101 & 104).

Table 15: Changes in the mean DBP one minute post intubation

DBP (mm Hg) Basal 1 min post intubation Increase in diastolic blood pressure
Control 80.20 93.40 13.20
Diltiazem (I) 80.5 89.70 9.2
Lignocaine (I1) 83.10 93.50 10.4
Combination (III) 81.70 90.30 8.6

Table 16: p values one minute post intubation — between various groups
Category Pair p value
Control vs Diltiazem 0.00085; p<<0.05
Control vs Lignocaine 0.019; p<0.05
Control vs Combination 0.000167; p<<0.05
Diltiazem vs Lignocaine 0.25; p>0.05 (NOT SIG.)
Diltiazem vs Combination 0.49; p>0.05 (NOT SIG.)
Lignocaine vs Combination 0.08; p>0.05 (NOT SIG.)

Statistical evaluation between the groups revealed
that the increase in diastolic blood pressure
observed in the control group was statistically
significant when compared to increase in DBP in
group I, I and III (p value < 0.05).

The increase in diastolic blood pressure when
compared between groups was statistically
significant in all three groups when compared with
the control group. Increase in diastolic blood

Dube et al.

pressure when compared between Diltiazem (I) and
Lignocaine (II) groups was not found to be
significant. Comparison between Diltiazem (I) and
Combination (III) groups was found not to be
statistically significant.

Similarly, no statistical significance was found
between the Lignocaine (I) and the Combination
(II) groups. Results are depicted pictorially in
figures 5 and 6.
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Table 17: Changes in MAP
MAP (mm Hg) Control Diltiazem (I) Lignocaine (II) Combination (I1I)
Basal 95.57+6.82 96.03+6,68 99.47+6.50 96.83+6.23
1min post intubation 118.90+4.66 106.97+£5.24 112.90+4.40 106.47+£5.21
3 min post intubation 109.73+4.23 103.63+5.49 107.67+£3.70 103.37+£5.05
Smin post intubation 101.43+5.44 99.1745.43 103.67+4.14 99.50+5.01
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Table 18: p values between basal and one minute post intubation

Category p value

Control 7.94E-22; p<<0.05
Diltiazem (I) 1.23E-18; p<<0.05
Lignocaine (IT) 1.79E-16; p<<0.05
Combination (III) 8.86E-21; p<<0.05

In the control group, the basal MAP was 95.57 mm
Hg. One minute after intubation it rose to 118.90
mm Hg, representing a rise of 23.33 mm Hg.
Subsequently, the elevated mean arterial pressure
started settling down. By 3 minutes it was 109.73
mm Hg and by 5 minutes, it was 101.43 mm Hg.
The increase in MAP at 1 minute after intubation
compared to basal value was statistically significant
(p < 0.05). The maximal rise of MAP noted was 35
mm Hg (case no. 5) and the minimal rise of MAP
noted was 16 mm Hg (cases 19 & 20).

In group I, the basal MAP was 96.03 mm Hg. One
minute after intubation it rose to 106.97 mm Hg
representing a rise of 10.94 mm Hg. Subsequently,
the elevated mean arterial pressure started settling
down. By 3 minutes it was 103.63 mm Hg and by 5
minutes it was 99.17 mm Hg. The increase in MAP
at 1 minute after intubation compared to basal
value was statistically significant (p < 0.05). The
maximal rise of MAP noted was 18 mm Hg (case
no. 77) and the minimal rise of MAP noted was 4
mm Hg (case no. 71).

In group II, the basal MAP was 99.47 mm Hg. One
minute after intubation, it rose to 112.90 mm Hg
representing a rise of 13.43 mm Hg. Subsequently,
the elevated mean arterial pressure started settling
down. By 3 minutes it was 107.67 mm Hg and by 5
minutes it was 103.67 mm Hg. The increase in
MAP at 1 minute after intubation compared to
basal value was statistically significant (p < 0.05).
The maximal rise of MAP noted was 24 mm Hg
(case no. 53) and the minimal rise of MAP noted
was 7 mm Hg (cases 51 & 31).

In group III, the basal MAP was 96.83 mm Hg.
One minute after intubation, it rose to 106.47 mm
Hg, representing a rise of 9.57 mm Hg.
Subsequently, the elevated mean arterial pressure
started settling down. By 3 minutes it was 103.37
mm Hg and by 5 minutes it was 99.5 mm Hg. The
increase in MAP at 1 minute after intubation
compared to basal value was statistically significant
(p <0.05). The maximal rise of MAP noted was 13
mm Hg (case no. 119) and the minimal rise of
MAP noted was 5 mm Hg (case no. 115).

Table 19: Changes in MAP one minute post intubation

MAP (mm Hg) Basal 1 min post intubation Increase in mean arterial pressure
Control 95.57 118.90 23.33

Diltiazem (I) 96.03 106.97 10.94

Lignocaine (I1) 99.47 112.90 13.43

Combination (III) 96.83 106.47 9.64

Table 20: p value one minute post intubation — between various groups

Category Pair

p value

Control vs Diltiazem

6.28E-16; p<<0.05

Control vs Lignocaine

2.29E-11; p<<0.05

Control vs Combination

3.83E-17; p<<0.05

Diltiazem vs Lignocaine

0.015; p<0.05

Diltiazem vs Combination

0.065; p>0.05 (NOT SIGNIFICANT)

Lignocaine vs Combination

0.00016; p<<0.05

Statistical evaluation between the groups revealed
that the increase in mean arterial pressure observed
in the control group was statistically significant
when compared to increase in HR in group I, II and
I (p value < 0.05).

The increase in mean arterial pressure when
compared between groups was statistically
significant in all three groups when compared with
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the control group. Comparison between the
Diltiazem (I) and Combination (II) groups was
found to be statistically not significant.

The maximum rise in the mean arterial pressure
was observed to be 13.43 mm Hg in the Lignocaine
(IT) group and the minimum rise was observed in
the Combination group i.e. 9.64 mm Hg. Results
are depicted pictorially in figures 7 and 8.
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Changes in Mean Arterial Pressure
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Figure 7: Changes in the mean arterial pressure

Mean difference in Mean Arterial Pressure (MAP)
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Figure 8: Mean difference in mean arterial pressure

Table 21: Changes in mean RPP

RPP Control Diltiazem (I) Lignocaine (IT) Combination (I1I)
Basal 10153.53+£1242.14 | 9840.1£1532.32 10658.37£1514.47 9902.1+£1146.52

1min post intubation | 20124+1922.86 12874.30+£1502.75 | 15468.53+1887.87 12283.03£1329.25
3min post intubation | 17093.1+£1776.97 | 12046.93+1352.76 | 13930.33+1429.47 11560.13+1174.45
5 min post intubation | 13212.63+1319.24 | 11030.33£1242.44 | 12563.43£1035.71 10680.40+£1073.97

Table 22: p values between basal and one minute post intubation

Category p value

Control 1.75E-27; p<<0.05
Diltiazem (I) 9.21E-22; p<<0.05
Lignocaine (IT) 8.53E-21; p<<0.05
Combination (I1I) 2.29E-22; p<<0.05

In the control group, the basal RPP was 10153.53.
One minute after intubation, the RPP increased to
20124 representing a rise of 9970.47. Subsequently
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the elevated RPP started settling down. By 3
minutes it was 17093.1 and by 5 minutes it was
13212.63. The increase in RPP at 1 minute after
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intubation compared to basal value was statistically
significant (p < 0.05). In group I, the basal RPP
was 9840.1. One minute after intubation, the RPP
increased to 12874.30, representing a rise of
3034.2. Subsequently the elevated RPP started
settling down. By 3 minutes, it was 12046.93 and
by 5 minutes it was 11030.33. The increase in RPP
at 1 minute after intubation compared to basal
value was statistically significant (p < 0.05).

In group II, the basal RPP was 10658.37. One
minute after intubation, the RPP increased to
15468.53, representing a rise of 4810.16.
Subsequently the elevated RPP started settling
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down. By 3 minutes it was 13930.33 and by 5
minutes it was 12563.43. The increase in RPP at 1
minute after intubation compared to basal value
was statistically significant (p < 0.05).

In group III, the basal RPP was 9902.1. One minute
after intubation, the RPP increased to 12283.03,
representing a rise of 2380.93. Subsequently the
elevated RPP started settling down. By 3 minutes it
was 11560.13 and by 5 minutes it was 10680.40.
The increase in RPP at 1 minute after intubation
compared to basal value was statistically significant
(p <0.05).

Table 23: Chan

es in RPP one minute post intubation

RPP Basal 1 min post intubation Increase in heart rate
Control 10153.53 20124.00 9970.47
Diltiazem (I) 9840 12874.30 3034.2
Lignocaine (IT) 10658.37 15468.53 4810.16
Combination (III) 9902.1 12283.03 2380.93

Table 24: p values one minute post intubation — between various groups
Category Pair p value

Cntrol vs Diltiazem

1.67E-27; p<<0.05

Cntrol vs Lignocaine

3.53E-23; p<<0.05

Cntrol vs Combination

3.23E-27; p<<0.05

Diltiazem vs Lignocaine

1.31E-09; p<<0.05

Diltiazem vs Combination

4.87E-05; p<<0.05

Lignocaine vs Combination

1.54E-13; p<<0.05

Statistical evaluation between the groups revealed
that the increase in rate pressure product observed
in the control group was statistically significant
when compared to increase in the rate pressure
product in group I, IT and III (p value < 0.05). The
increase in RPP when compared within the groups

was statistically significant in all the three groups
(p < 0.05). Maximum increase was observed in the
Lignocaine (II) group ie. 4810.16 and the
minimum increase was found in the Combination
(IIT) group i.e. 2380.93 as depicted in figures 9 and
10.

Changesin Mean Rate Pressure Product
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Basal 1 min post intubation 3 min post intubation 5 min post intubation
Figure 9: Changes in the mean rate pressure product
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Mean difference in Rate Pressure Product

10000.00
9000.00
8000.00
7000.00
6000.00
5000.00
4000.00
3000.00
2000.00
1000.00
0.00

Control

Diltiazem [ :

Lignocaine [

omDifference between 1 min post
intubation and basal

mDifference between 3 min post
intubation and basal

ODifference between 5 min post
intubation and basal

Figure 10: Mean difference in rate pressure product.

Discussion

During general anesthesia, laryngoscopy and
endotracheal intubation are regarded as the most
crucial procedures. They provoke a transient, but
marked sympathetic and sympathoadrenal response
manifesting as hypertension and tachycardia.

When Reid et al. [17] found that stimulation of
upper respiratory tract provoked an increase in
vagal activity. A year later Burstein et al. [18]
totally contradicting Reid’s statement, found that
the pressor response occurring at laryngoscopy and
endotracheal intubation was due to augmented
sympathetic response, provoked by stimulation of
epipharynx and laryngopharynx. Prys-Roberts
provided more confirmation of these issues. [3]

These responses are transitory, variable and may
not be of much significance in otherwise normal
healthy patients. But in patients with cardiovascular
compromise like ischemic heart disease (IHD) and
hypertension, patients with  cerebrovascular
diseases and in patients with intracranial
aneurysms, even these transient changes can result
in potentially deleterious effects like left ventricular
failure [5], pulmonary oedema [5], myocardial
ischemia [6], ventricular dysrhythmias [3] and
cerebral haemorrhage.[7] These are by far the most
crucial signs that endotracheal intubation and
laryngoscopy can reduce hemodynamic responses.

In order to reduce the laryngoscopic reactions,
inhalational anesthetics were employed in the early
sixties. But inhalational anaesthetic agents had their
own demerits, for example myocardial depression
and arrhythmogenicity with halothane,
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nephrotoxicity with methoxyflurane and coronary
steal with isoflurane. Among the pharmacological
agents used for blunting the hemodynamic
responses, opioids were found to be effective but
they caused respiratory depression, chest wall
rigidity and prolong the recovery time. 8, 19]

Adrenergic blockers were employed by Devault et
al. [10] and direct acting vasodilators was
employed by Robert K, Stoelting. [20] Both these
agents were found to be effective in suppressing
hemodynamic responses to laryngoscopy and
endotracheal intubation. However, adrenergic
blockers had long duration of action which
outlasted the transient intubation response and
caused intraoperative hypotension. Direct acting
vasodilators also had the disadvantage of producing
reflex tachycardia. In addition, their administration
necessitated the use of invasive arterial blood
pressure monitor.

Beta blockers like esmolol, proctolol are also used
efficiently for blunting cardiovascular responses to
laryngoscopy and intubation. Lignocaine which
avoids these problems has been successfully used
to blunt the hemodynamic responses to intubation.
The mechanisms explained for this action of
lignocaine are as follows: Myocardial depression
[13], Peripheral vasodilatation [9, 13], Reduction in
anaesthetic requirements of nitrous oxide and
halothane [21], Depression of autonomic nervous
system [22], Analgesic properties when given
intravenously [23], increasing depth of general
anaesthesia [24], suppression of airway reflexes
elicited by irritation of the tracheal mucosa [25],
antiarrythmic properties. [26]
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Lignocaine has been used by the following routes
to blunt the hemodynamic responses to intubation.

e As lignocaine gargle for oropharyngeal
anaesthesia.

e As lignocaine aerosol for intratracheal
anaesthesia. [27]

e As intravenous bolus for systemic anaesthesia.
(28]

e Asatopical spray.

Minimum blood levels effective in suppression of
premature ventricular contractions range from 0.6-
2mcg/ml [29] and blood levels above 3 mcg/ml are
found to attenuate the hypertension and tachycardia
response associated with intubation. [28]

The blood levels achieved after oropharyngeal
anaesthesia with viscous lignocaine (25 ml of 2%
as mouth wash and gargle 15 minutes before
laryngoscopy) was found to be 0.5 mcg/ml at the
time of laryngoscopy. [20] The average lignocaine
level following aerosol anaesthesia of the upper
airway (6-8 ml of a mixture of 1/3 of 2% viscous
lignocaine and 2/3 of 4% aqueous lignocaine) was
1.2 mcg/ml. [13] Mean plasma levels following
endotracheal administration of 3 mgkg of
lignocaine was found to be 1.32 mcg/ml at the end
of five minutes. [30] Hence sufficient blood levels
to blunt the hemodynamic responses associated
with intubation are not achieved either by
oropharyngeal or aerosol anaesthesia or by
endotracheal administration of lignocaine.

Hamil et al. [28] studied the effect of lignocaine on
endotracheal  intubation  when given by
laryngotracheal route and intravenous route and
came to a conclusion that intravenous lignocaine is
the preferred route for administering lignocaine
prior to endotracheal intubation.

According to a recent study by Mikawa et al. [16]
comparing nicardipine, diltiazem, and verapamil,
calcium channel antagonists such as nicardipine
and diltiazem are also useful in regulating the
hemodynamic reactions to laryngoscopy and
intubation in individuals with normotension and
hypertension. A good correlation has been
demonstrated between the cardiovascular responses
to intubation and changes in plasma catecholamine
concentrations. Calcium ions exert a major role in
the release of catecholamines from the adrenal
gland and adrenergic nerve endings, which affects
plasma concentrations of catecholamines in
response of sympathetic stimulation. Animal
experiments have shown that calcium channel
antagonists inhibited catecholamine release from
the sympathetic nerve endings by electrical
stimulation. The blocker prevented the rise in
plasma adrenaline brought on by exercise in a trial
involving healthy participants. These findings
imply that catecholamine release upon tracheal
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intubation is disrupted by calcium channel
antagonists. Yashitoka Fuji et al. [31] noted that
between diltiazem and nicardipine, diltiazem was
found to be superior to nicardipine in attenuating
the hemodynamic response to laryngoscopy and
intubation.

G. Godet et al. [32] noted that diltiazem prevents
intraoperative myocardial ischaemia during non-
cardiac surgery. The probable mechanism of action
of diltiazem in blunting the hemodynamic response
to laryngoscopy and intubation are as follows:
prevention of catecholamine release [4], direct
vasodilating properties [4, 16] and negative
chronotropic and dromotropic properties. [4, 16]

In view of these advantages of lignocaine and
diltiazem the present study was carried out to
evaluate the efficacy of these two drugs in blunting
the hemodynamic response. Additionally, an effort
was made to investigate how the combination of
these two medications affected the hemodynamic
response to intubation and laryngoscopy.

Different dosages of lignocaine have been used to
reduce the cardiovascular reaction during
laryngoscopy ~ and  intubation.  Intravenous
lignocaine 1.5 mg/kg was employed by Mounir-
Abou Madi et al. [15], Stanley Tam et al. [14],
Allan M Birenberg [33], William, M Splinter [34],
C. D. Miller and S. J. Warren [35], Yoshitaka Fuji
et al. [31] and Reema Goel et al. [1] Intravenous
lignocaine 2 mg/kg was employed by Robert K
Stoelting [9] and Palkar et al. [24] Intravenous
lignocaine 0.75 mg/kg was employed by Mounir
Abou-Madi et al. [15]

Mounir Abou-Madi et al. [15] conducted a study on
cardiovascular response to laryngoscopy and
intubation following small (0.75 mg/kg) and large
(1.5 mg/kg) dose of intravenous lignocaine. They
noted 1.5 mg/kg of lignocaine 2% provided better
attenuation of responses to intubation than 0.75
mg/kg of intravenous lignocaine. In view of this in
the present study 1.5 mg/kg of lignocaine i.v. was
employed. Diltiazem has been used in varying
doses, 0.2mg/kg i.v. was employed by, K. Mikawa
et al. [35], K. Mikawa and Nishina et al. [36] and
Reema Goel et al. [1] K. Mikawa et al. [16] noted
that diltiazem in the dose of 0.3 mg/kg caused
severe hypotension with SBP of < 75mm Hg in 2 of
the 5 patients and noted that these observations did
not justify the use of 0.3 mg/kg of diltiazem. In
view of this in the present study diltiazem in the
dose of 0.2 mgkg iv. to attenuate the
hemodynamic response to laryngoscopy and
intubation was employed.

Stanley Tam et al. [14] studied the optimal time of
lignocaine injection before tracheal intubation to
prevent the pressor response to laryngoscopy and
intubation. Lignocaine in the dose of 1.5 mg/kg
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was given intravenously 1 min, 2 min, 3 min and 5
min before intubation. They observed that
intravenous lignocaine only reduced the rise in
heart rate (HR) and arterial blood pressure (ABP)
when administered three minutes prior to
intubation; it provided no protection when
administered one, two, or five minutes beforehand.
In view of it, in the present study we employed
lignocaine in the dose of 1.5 mg/kg iv. and
lignocaine was given 3 min before intubation.
Yoshitaka Fujii et al. [31] noted that Mean Arterial
Pressure (MAP) begins to decrease 20-40 seconds
after intravenous diltiazem whereas MAP begins to
increase about 15 seconds after laryngoscopy and
attained a maximum value after 30-45 seconds, if
no pre-treatment is given. They noted that diltiazem
should be given 60 seconds before laryngoscopy
and intubation to attenuate the pressor response.
Because of this, 60 seconds before to laryngoscopy
and intubation, 0.2 mgkg of diltiazem was
administered in the current trial.

According to Yashitoka Fujii et al. [4], diltiazem's
direct vasodilatory and negative chronotropic and
dromotropic qualities allow it to regulate
hypertension and tachycardia after laryngoscopy
and intubation. The beneficial effect of lignocaine
on hemodynamic variables was due to direct
cardiac depression, peripheral vasodilation and
reduction in central sympathetic tone. The
advantages of combining diltiazem and lignocaine
are based on their different mechanisms of action,
than when either of the drugs were used alone.
They suggested that, this combination of diltiazem
and lignocaine should be given 60 seconds before
laryngoscopy and intubation. In view of this in the
present study 1.5 mg/kg of lignocaine i.v. and 0.2
mg/kg of diltiazem i.v. was employed and was
given 60 seconds before laryngoscopy and
intubation to prevent the pressor response. Stanley
Tam et al. [14] noted that the maximal rise in Heart
rate (HR) in the control group following the
laryngoscopy and intubation to be 25 bpm. Palkar
et al. [24] noticed a rise in the Heart rate (HR) of
35 bpm. Mounir Abou-Madi et al. [13] noticed the
increase in Heart rate (HR) by 28 bpm. Yashitaka
Fujii et al. [4] noticed it to be 31 bpm. C. D. Miller
et al. [35] noticed it to be around 27 bpm. Present
study revealed similar findings.

Mikawa et al. [36] used 0.2 mg/kg i.v. diltiazem to
attenuate hemodynamic responses to laryngoscopy
and intubation and they noticed the maximal rise in
Heart rate (HR) to be 13 bpm. Therefore, the
current study's findings regarding the rise in heart
rate (HR) after laryngoscopy and intubation with
0.2 mg/kg intravenous diltiazem are consistent with
the authors' observations. However, Yashitoka Fujii
et al. [4, 31] used 0.3 mg/kg of diltiazem i.v. to
attenuate  the hemodynamic  responses to
laryngoscopy and intubation and they found out the
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increase in heart rate to be 5 bpm and 12 bpm,
respectively.

Allen M. Birenberg [33] employing inj. lignocaine
1.5 mg/kg i.v. noticed that the maximal rise in the
heart rate following laryngoscopy and intubation to
be 8 bpm. Stanley Tam [14] noticed a rise in heart
rate of 12 bpm. Mounir Abou-Madi [15] noticed
the increase in the heart rate by 8 bpm. CD Miller
[35] noticed a rise in the heart rate of 25 bpm and
Splinter et al. [34] noticed it to be 19 bpm. Present
study has revealed maximum increase in the heart
rate by an average of 21.3 bpm.

Yashitaka Fujii et al. [4] using a combination of 0.3
mg/kg of iv. diltiazem and 1.5 mgkg of iv.
lignocaine 60 seconds before laryngoscopy and
intubation found that that the maximal increase in
heart rate to be 7 bpm. In the present study, by
using the combination of these two drugs, we found
the maximal increase in the heart rate was 10.33
bpm.

Stanley Tam et al. [14] noticed that, in control
group SBP, DBP and MAP, increased by 38 mm
Hg, 26 mm Hg, and 32 mm Hg respectively. C.D.
Miller [35] found that in control group, SBP and
DBP increased by 31 mm Hg and 28 mm Hg
respectively. Mounir Abou-Madi [15] found the
rise in SBP and DBP to be 42 mm Hg and 31 mm
Hg respectively. Hence the results of the present
study with regards to changes in the SBP, DBP and
MAP in the control group concurs with the
observations made by the above mentioned authors.

In group I, where inj. diltiazem 0.2 mg/kg i.v was
employed, the maximal rise in SBP, DBP and MAP
was found to be 14.77 mm Hg, 9.2 mm Hg and
10.94 mm Hg respectively.

Reema Goel et al. [1] found that the maximal
increase in MAP, following laryngoscopy and
intubation employing Inj. diltiazem in the dose of
0.2 mg/kg i.v. to be 11 mm Hg and Mikawa et al.
[36] found it to be 10 mm Hg. Stanley Tam [14]
employing inj. lignocaine 1.5 mg/kg i.v 3 minutes
before laryngoscopy and intubation to blunt the
pressor responses, found out the maximal increase
in SBP was 12 mm Hg, DBP was 9 mm Hg and
MAP to be 11 mm Hg. Mounir Abou- Madi et al.
[15] noticed the change in SBP by 30 mm Hg,
change in the DBP was 22 mm Hg. C.D. Miller
[35] noticed a increase in SBP to be 33 mm Hg and
DBP to be 37 mm Hg. Splinter et al. [34] noticed a
change in SBP to be 26 mm Hg, in DBP to be 41
mm Hg and change in MAP to be 44 mm Hg. In
the present study we noticed a change in SBP to be
19.5 mm Hg. DBP 10.4 mm Hg and MAP was
13.43 mm Hg.

Roy et al. [37] made a study in healthy volunteers
by injecting a catecholamine and noticed the
relationship between the appearance of ischemic
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changes on ECG and the level of RPP. They found
a fairly constant RPP of 22000 beyond which
ischemic changes appeared on the ECG. They also
did a double-blind study on patients with ischemic
heart disease, coming for stress test and found that
critical limit of RPP for angina to appear was only
12000. Bedford [19] in an analysis of 245 patients
who were mild hypertensives had noticed a peak
RPP values of 20970 + 871 without the appearance
of Ischemic changes.

Mikawa et al. [36] found that the RPP rise by 7000
in the control group. Palkar et al. [24] found that
maximal rise of RPP was 8500. Yoshitaka Fujii et
al. [31] found that the maximal rise of RPP to be
7866. The results of the present study with regards
to increase in the RPP concurs with the above
mentioned authors.

The RPP increased to 5243 after laryngoscopy and
intubation with an intravenous dose of 0.2 mg/kg of
diltiazem, according to Reema Goel et al. [1].
While Mikawa et al. [36] found it to be 5000. The
increase in RPP observed in the present study was
3034.20.

In group II, the basal RPP was 10658.37. One
minute following laryngoscopy and intubation, it
increased to15468.53. By 3 minutes it was13930.33
and by 5 minutes, it was12563.43. The maximal
increase in RPP in this group was 4810.16. C.D.
Miller et al. [35] employing 1.5 mg/kg of i.v.
lignocaine observed that the maximal rise of RPP
following laryngoscoy and intubation was 7700,
while Splinter et al. [34] noticed it to be 2200.
Reema Goel [1] noticed a rise in RPP of 1,433. In
the present study we noticed a rise in RPP of 3934.

In group III, the basal RPP was 9902.1. One minute
following laryngoscopy and intubation, it was
12283.03. By 3 minutes, it was 11560.13 and by 5
minutes it was 10680.40. The maximal rise in the
RPP was 2380.93. Yoshitaka Fujii et al. [4] using a
combination of Lignocaine 1.5 mgkg and
Diltiazem 0.2 mg/kg i.v. found that the maximal
rise of RPP, following intubation to be 9520. The
findings of the present study are in accordance with
the study of Yoshitaka Fujii et al. [4] In none of the
patients, in any of the groups RPP rose more than
20000.

Sharma and Srivastava [38] noted that the sinus
tachycardia was the most common ECG finding
during laryngoscopy and intubation. They noted
that, other rhythms like premature ventricular
contractions, nodal rhythms and ST-T changes can
occur at the time of intubation, but these were not
frequent events. Burnsteil et al. [18] in their study
of 109 cases reported 31 cases of cardiac
arrhythmias. Insufficient depth of anaesthesia,
prolonged laryngoscopy, numerous attempts at
intubation, were some of the causes described by
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the authors for the development of arrhythmias.
Pyrs-Roberts [3] and Harnath Babu [39] have
commented that, sinus tachycardia is the most
frequent ECG  change  observed  during
laryngoscopy and intubation. In this study also,
sinus tachycardia was the only ECG abnormality
that was observed. No additional ECG
abnormalities were observed in any of the patients
in any of the groups.

K. Mikawa et al. [36] and Yoshitaka et al. [4] have
observed the beneficial effect of diltiazem in
blunting the hemodynamic responses to intubation.
In the present study also, we noticed that diltiazem
in the dose of 0.2 mg/kg IV given 60 seconds
before laryngoscopy and intubation, significantly
attenuates the pressor response to laryngoscopy and
intubation.

There are conflicting reports about the efficacy of
intravenous  lignocaine  in  blunting  the
hemodynamic responses to intubation. Stanley Tam
et al. [14] and Mounir Abou-Made et al. [15] found
intravenous lignocaine to be effective in blunting
the hemodynamic responses to intubation, while C.
D. Miller [35] and Splinter et al. [34] found that
intravenous lignocaine is not effective in blunting
the hemodynamic responses to intubation. We
found that intravenous lignocaine effectively
reduced the hemodynamic response to intubation in
the current investigation.

Intravenous lignocaine was found to be more
effective than diltiazem in reducing the
cardiovascular reactions to intubation when Reema
Goel [1] examined the effects of intravenous
lignocaine 1.5 mg/kg i.v. and diltiazem 0.2 mg/kg
i.v. Totally contradicting it Yoshitaka Fujii et al.
[4] compared the effect of intravenous lignocaine
1.5 mg/kg i.v. with diltiazem 0.3 mg/kg i.v. and
found that diltiazem was more -effective in
controlling the pressor response to laryngoscopy
compared to intravenous lignocaine. In this study
diltiazem was used with the dose of 0.2 mg/kg i.v.
and was found to be more effective than lignocaine
in controlling the pressor response.

The effects of diltiazem, lignocaine, and a
combination of diltiazem and lignocaine on
cardiovascular reactions to intubation were
examined by Yoshitaka Fujii et al. [4]. 60 seconds
before to intubation, diltiazem 0.3 mgkg
intravenously, lignocaine 1.5 mg/kg intravenously,
and a combination of diltiazem 0.3 mg/kg and
lignocaine 1.5 mg/kg were administered. They
noticed that, both diltiazem and lignocaine were
capable of attenuating the pressor response to
laryngoscopy ane intubation.

However, the results were far effective with
combination of diltiazem and lignocaine than when
either of the drugs were given alone.
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Conclusion

The current study concluded that when no
medication is used to reduce the pressor response to
intubation, a significant increase in HR, SBP, DBP,
MAP, and RPP occurs one minute after
laryngoscopy and intubation. These cardiovascular
responses are transient and subsequently start
returning to baseline values but rise might persist
beyond 5 minutes of intubation. Diltiazem in the
dose of 0.2 mg/kg i.v. Given 60 seconds earlier to
intubation blunts the cardiovascular response to
intubation. The effects of diltiazem is more marked
on the blood pressure changes than on the heart
rate. It is also beneficial to reduce the
cardiovascular  reaction to intubation by
administering 2% lignocaine intravenously at a
dose of 1.5 mg/kg three minutes before to
laryngoscopy and intubation.

The effect of lignocaine is also more marked on the
blood pressure changes rather than the heart rate
changes. Intubation-related HR, SBP, DBP, MAP,
and RPP are effectively blunted by lignocaine 1.5
mg/kg iv. and diltiazem 0.2 mgkg iv.
administered 60 seconds prior to intubation. When
used together, diltiazem and lignocaine are more
effective at blunting the pressor response than
either drug alone.

Reference

I. Reema Goel, Raka Rani, O.P. Singh, Deepak
Malviya, S.K. Arya et al. Attenuation of
cardiovascular responses to laryngoscopy and
intubation by various drugs in normotensive
patients, Hospital Today. 2000; 9.

2. Robert K. Stoelting MD. Blood pressure and
heart rate changes during short-duration
laryngoscopy for tracheal intubation. Influence
of viscous or intravenous lidocaine.
Anaesthesia Analgesia. 1978; 57: 197-199.

3. Prys-Roberts, Greene LT, Meloche R and Foex
P. Studies of anaesthesia in relation to
hypertension-II. Haemodynamic consequences
of induction and endotracheal intubation.
British Journal of Anaesthesia. 1971; 43: 541-
547.

4. Yoshitaka Fujii MD, Yuhji Saitoh MD, Shinji
Takahashi MD, Hidenori Toyooka MD.
Diltiazem-lidocaine  combination for the
attenuation of cardiovascular responses to
tracheal intubation in hypertensive patients.
Canadian Journal of Anaesthesia. 1998; 45:
935-937.

5. Elisabeth J Fox, Garry S Sklar, Constance H
Hill, Raymond Villanueva, Benton D King.
Complication related to the pressor response to
endotracheal intubation.  Anaesthesiology.
1977; 47: 524-25.

6. Dalton B and Guiney T et al. Myocardial
ischaemia from tachycardia and hypertension

Dube et al.

10.

11.

12.

13.

14.

15.

16.

17.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

in coronary heart disease — Patient’s
undergoing anaesthesia. Ann. Mtg. American
Society of Anaesthesiologists, Boston. 1972;
pp- 201-202.

Donegan MF and Bedford RF. intravenously
administered lignocaine prevents intracranial
hypertension during endotracheal suctioning.
Anaesthesiology, 1980; 52:516-518.

Forbes AM and Dally FG. Acute hypertension
during induction of anaesthesia and
endotracheal intubation in normotensive man.
British Journal of Anaesthesia. 1970; 42: 618-
622.

Stoelting RK. Circulating responses to
laryngoscopy and intubation with or without
prior oropharyngeal viscous lidocaine.
Anaesthesia Analgesia. 1977; 56: 618-21.
Devault M, Greifenstein FE and Harris JR. LC.
Circulatory  responses to  endotracheal
intubation in light general anaesthesia; the
effect of atropine and phentolamine.
Anaesthesiology. 1960; 21: 360-362.
Prys-Roberts C, Foex P, Biro GP and Roberts
JG. Studies of anaesthesia in relation to
hypertension — V. Adrenergic beta-receptor
blockade. British Journal of Anaesthesia. 1973;
45: 671-680.

Dich J Nielson et al. The effect of intranasally
administered nitroglycerine on the blood
pressure response to laryngoscopy and
intubation in patients undergoing coronary
artery  bypass  graft  surgery.  Acta
Anaesthesiologica Scandinavia. 1986; 30: 23-
27.

Mounir-Abou-Madi, Hugo Keszler and Odile
Yacoub. A method for prevention of
cardiovascular responses to laryngoscopy and
intubation. Canadian Anaesthetic Society
Journal. 1975; 22(3):316-329.

Stanley Tam MD FRCP, Frances Chung MD
FRCP and Michael Campbell MD FRCP.
Intravenous lignocaine: optimal time for
injection  before tracheal intubation.
Anaesthesia. Analgesia. 1987; 66: 1036-1038.
Mounir-Abou-Madi, Hugo Keszler and Joseh
M Yacoub. Cardiovascular reactions to
laryngoscopy and tracheal intubation following
small and large intravenous dose of lidocaine.
Canadian Society Anaesthesia Journal. 1977;
24(1):12-18.

Mikawa K, Nishina K, Mackawa N and H.
Obara. Comparison of nicardipine, diltiazem
and  verapamil for  controlling the
cardiovascular responses to tracheal intubation.
British Journal of Anaesthesia. 1996; 76: 221-
226.

Reid LC and Bruce DE. Initiation of
respiratory tract reflexes and its effects on
heart. Surgy. Gynae. Obstretrics. 1940; 70:
157.

International Journal of Current Pharmaceutical Review and Research

1104



International Journal of Current Pharmaceutical Review and Research

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Dube et al.

Burstein CL, Lo Pinto FJ and Newman W.
Electrocardiographic studies during
endotracheal intubation 1, effects during usual
routine techniques. Anaesthesiology. 1950;
11:224.

Bedford RF and Lt Marshal K. Cardiovascular
responses to endotracheal intubation during
four anaesthetic techniques. Acta
Anaesthesiologica Scandinavia. 1984; 28: 563-
566.

Robert RK Stoelting. Attenuation of blood
pressure responses to laryngoscopy and
tracheal intubation with sodium nitroprusside.
Anaesthesia Analg. 1979; 58(2): 116-119.
Richard S Himes, Cosmo A, Difazio et al.
Effects of lidocaine on the anaesthetic
requirement for nitrous oxide and halothane.
Anaesthesiology. 1977; 47: 437-440.

Crawford DC, Fell D, Achola KJ. Effects of
Alfentanil on the pressure and catecholamine
response to tracheal intubation. British Journal
of Anaesthesia. 1987; 59: 707-712.

Boas RA, Covino BG and Shahnatian A.
Analgesic responses to i.v. lignocaine. British
Journal of Anaesthesia. 1982; 54: 501-505.
Palkar NV, Shrikanthan K, Radhakrishnan A,
Moseley H. Intravenous lignocaine prior to
intubation (effect on rhythm and changes in
heart rate and rate-pressure product). Asian
Archives of Anaesthesiology and
Resuscitation. 1987; 26: 133-141.

Nishino T, Hiraga K and Sagimosi K. Effects
of i.v. lignocaine on airway reflexes elicited by
irritation of the tracheal mucosa in humans
anaesthetized with cuflurane. British Journal of
Anaesthesia. 1990; 64: 682-687.
Churchill-Davidson HC. A practice of
anaesthesia, 5th Edition, P.G. Publishing
Limited: New Delhi, 1984.

Denlinger JK, Ellison N, Ominsky AJ. Effects
of intratracheal lidocaine in circulatory
responses to tracheal intubation.
Anaesthesiology. 1974; 41: 409-412.

Hamill JF, Bedford RF, Weaver DC, Colohan
AR. Lidocaine before endotracheal intubation,
intravenous or laryngotracheal.
Anaesthesiology. 1981; 55: 578-581.

Polek NV, Baughman VL, Lauritio et al.
Adequate serum lidocaine levels fail to control
the haemodynamic responses to intubation.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Anaesthesia Analgesia. 1989; Abstracts; 68:
S225.

Patel RI, Peterson AG and Aldrete JA.
Endotracheal compared with intravenous
injection of 3 mgkg of lignocaine;

measurement of arterial and venous levels.
Anaesthesia. 1981; 36: 772-774.

Yoshitaka Fujii MD, Hiroyoshi Tanaka MD,
Yuhji Saitoh MD, Hidenori Tayooka D.
Effects of calcium channel blockers on
circulatory response to tracheal intubation in
hypertensive patients: Nicardipine versus
Diltiazem. Canadian Journal of Anaesthesia.
1995; 42(9): 785-8.

Godet G, P Coriat et al. Prevention of
intraoperative myocardial ischaemia during
non-cardiac  surgery  with  intravenous
diltiazem: A randomised trial versus placebo.
Anaesthesiology. 1987; 66(2): 241-245.

Allen M Birenberg MD, Daniel M Thys, MD.
A comparison of lidocaine administration
routes for the prevention of haemodynamic
responses  to  intubation.  Anaesthesia-
Analgesia. 1989; 68: S1-S321.

William M. Splinter MD FRCP, Frank
Cervenko MD  FRCP. Haemodynamic
responses to laryngoscopy and tracheal
intubation in geriatric patients: effects of
fentanyl, lidocaine and thiopentone. Canadian
Journal of Anaesthesia. 1989; 36(4): 370-376.
Emerson A Moffitt, Sethna DH et al. Effect of
intubation on coronary blood flow and
myocardial oxygenation. Canadian Anaesthetic
Society Journal. 1985; 32(2): 105-111.
Mikawa K et al. The effect of diltiazem on the
cardiovascular response to tracheal intubation.
Anaesthesia. 1990; 45: 289-293.

Roy WL, Edelist G, Gilbert B. Myocardial
ischaemia  during non-cardiac  surgical
procedures in patients with coronary artery
disease. Anaesthesiology. 1979; 57: 393-395.
Sharma VC and Srivasthava SL et al
Variations in the various components of ECG
during laryngoscopy and intubation and
extubation. Indian Journal of Anaesthesia.
1984; 32(3): 234-242.

Harnath Babu K and Dhanraj VJ.
Electrocardiographic variations during
induction of anaesthesia with six different
agents. Indian Journal of Anaesthesia. 1974;
48: 53-58.

International Journal of Current Pharmaceutical Review and Research

1105



