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Abstract Introduction: Direct laryngoscopy and endotracheal intubation frequently induces a cardiovascular stress response
characterized by hypertension, tachycardia due to reflex sympathetic stimulation which in turn leads to increased plasma
catecholamine concentration. Increase in heart rate and blood pressure are well documented sequelae of direct
laryngoscopy and endotracheal intubation in normotensive individuals. Aims and Objectives: To study Efficacy of
Esmolol in attenuation of cardiovascular response to Laryngoscopy and Endotracheal intubation Materials and
Methods: The study was approved by the Ethics Committee of Kidwai Memorial Institute of Oncology, Bangalore and
all patients gave valid written informed consent. One Sixty inpatients, 20 — 60 years of age, of either sex undergoing
elective surgical procedures at Kidwai Memorial Institute of Oncology, Bangalore requiring general anaesthesia with
endotracheal intubation were selected randomly. The study was conducted in the Department Of Anaesthesia and Pain
Relief, Kidwai Memorial Institute of Oncology, Bangalore for a period of one year 01-01-2013 to 01-01-
2014.Descriptive and inferential statistical analysishas been carried out in the present study. Results on continuous
measurements are presented on Mean + SD (Min-Max) and results on categorical measurements are presented in Number
(%). Significance is assessed at 5 % level of significance. Result: In Esmolol group The decrease in mean HR at 1,3 and
5 minutes after intubation compared to basal HR was statistically significant (p<0.001). The decrease in mean SBP
observed at 1, 3, 5 and 10 minutes after intubation when compared with basal SBP was statistically significant
(p<0.05).The decrease in mean DBP observed at 3 and 5 minutes after intubation when compared with basal DBP was
statistically significant (p<0.05). The decrease in MAP observed at 3, 5 and 10 minutes after intubation when compared
with basal MAP was statistically significant (p<0.05). Conclusion: Esmolol significantly attenuates the cardiovascular
response to laryngoscopy and intubation
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L.V.F, dysarrhythmias® and intracerebral bleed’ in
individuals with end organ decompensation. Intravenous
anesthetic induction agents do not adequately or
predictably suppress the circulatory responses evolved by
endotracheal  intubation.” So prior to initiating
laryngoscopy additional pharmacological measures like
use of volatile anaesthetics,” topical and intravenous
1idocaine,9 opioidslo’“’lz, vasodilators — SNP" , NTGM,
calcium channel blockers'> ' ' and B-blockers'™ ' have
been tried by various authors. These measures attenuate
but do not completely abolish the pressor response. Each
technique has its own disadvantage which suggests lack
of an ideal measure. Minimum alveolar concentration of
Halothane, Isofluraneand Enflurane required to attenuate
the pressorresponse is very difficult to attain during the
short period available for anaestheticinduction.” If at all
attained, volatile anaesthetic may cause unacceptable
mycocardialdepression*' hazardous to hypertensive
patient with ischaemic heart disease. Intravenous
lidocaine in varying doses has been shown to attenuate
the stress response to laryngoscopy and intubation.”” **
Sodium Nitroprusside requires special administration
technique and invasive arterial BP monitoring and undue
hypotension can still occur. In year 1982,” a new
intravenous  cardio-selective [ blocker  Esmolol
Hydrochloride became available for clinical use. Many
authors wused esmolol to blunt the short lived
haemodynamicsequelae associated with laryngoscopy and
intubation because of its unique properties such as rapid
onset of action, peak effect within minutes and short
elimination half-life after intravenous administration.
Intravenous esmolol has been extensively tried in
patients******"*%° by many authors to blunt the pressor
response to tracheal intubation and found to be effective
and safe.

AIMS AND OBJECTIVES
To study Efficacy of Esmolol
cardiovascular  response  to
Endotracheal intubation

in attenuation of
Laryngoscopy  and

MATERIALS AND METHODS

The study was approved by the Ethics Committee of
Kidwai Memorial Institute of Oncology, Bangalore and
all patients gave valid written informed consent. One
Sixty inpatients, 20 — 60 years of age, of either
sexundergoing elective surgical procedures at Kidwai
Memorial Institute of Oncology, Bangalore requiring
general anaesthesia with endotracheal intubation were
selected randomly. The study was conducted in the
Department Of Anaesthesia and Pain Relief, Kidwai
Memorial Institute of Oncology, Bangalore for a period
of one year 01-01-2013 to 01-01-2014. Patients aged
between 20 - 60 years of age posted for elective non
cardiac surgical procedures under general anaesthesia,
ASA grade I and II patients, Patients with Mallampatti
grade I and II were Included into study. Whereas Patients
with any known medical comorbidities like hypertension,
ischemic heart diseases, diabetes, asthma etc, Basal Heart
Rate < 60 and> 100, Basal Systolic Blood Pressure <
100mmHg, Predicted difficult intubation If patient is
allergic to any of the study drugs, More than 1 attempt at
intubation and attempt lasting more than 40 seconds,
Cormack — Lehane Laryngoscopic Grading > 2, On any
medications with cardiovascular effects, If patient is
allergic to any of the study drugs, More than 1 attempt at
intubation and attempt lasting more than 40 seconds
Cormack — Lehane Laryngoscopic Grading > 2.0n any
medications with cardiovascular effects were excluded
from the study. The patients were connected to
multichannel monitor which records Heart Rate, non-
invasive measurements of SBP, DBP, MAP, EtCO2 and
continuous ECG monitoring and oxygen saturation. The
baseline systolic, diastolic blood pressure, mean arterial
pressure and heart rate were recorded. The cardiac rate
and rhythm were also monitored from a continuous visual
display of electrocardiogram from lead II. Descriptive
and inferential statistical analysis has been carried out in
the present study. Results on continuous measurements
are presented on Mean + SD (Min-Max) and results on
categorical measurements are presented in Number (%).
Significance is assessed at 5 % level of significance.

RESULT
Table 1: Heart rate (bpm) changes — intragroup comparison - Esmolol
HR Mean  StdDev SE of Mean Mean Difference t P-Value
Baseline 85.28 8.76 1.38 --- --- ---

1 Min after drug administration ~ 80.38 8.97 1.44 -4.890 6.993 <0.001*

Immediately after intubation 85.03 8.82 141 -0.249 0.702 0.487

1 Min post intubation 82.95 8.74 1.40 -2.326 2.354  0.024*
3 Min post intubation 80.03 8.57 1.37 -5.249 4195 <0.001*
5 Min post intubation 77.33 8.16 1.31 -7.942 6.350 <0.001*

10 Min post intubation 83.49 6.71 1.07 -1.788 1.241 0.222

p <0.05 is significant; p<0.01 highly significant
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In the pre-induction mean HR was 85.2+8.76 bpm. The mean heart rate after 1min of study drug administration was
80.4+8.97 bpm, immediately after intubation was 85.03+£8.82 bpm, one minute after intubation it was 82.95+11.4 bpm
representing a fall of 2.25 bpm from the pre-induction heart rate. By 3, 5 and 10 minutes mean HR were 80.03+8.57
bpm, 77.33+8.16 bpm and 83.49+6.71 bpm respectively. The decrease in mean HR at 1,3 and 5 minutes after intubation
compared to basal HR was statistically significant (p<0.001).

Table 2: Systolic blood pressure changes — intragroup comparison —Esmolol
Std. SE of Mean

SBp Mean Dev Mean Difference ! P-Value
Baseline 127.78 10.98 1.74 --- --- ---
1 Min after drug administration ~ 122.36 11.35 1.82 -5.416 6.935 <0.001*
Immediately after intubation 130.77 11.16 1.79 2.994 -3.176  0.003*
1 Min post intubation 124.74  9.75 1.56 -3.031 2.552 0.015*
3 Min post intubation 116.51 10.15 1.63 -11.262 9.197 <0.001*
5 Min post intubation 11033 8.35 1.34 -17.442 14.289 <0.001*
10 Min post intubation 116.95 10.70 1.71 -10.826 6.984  <0.001*

p<0.01-highly significant, p<0.05-significant, p>0.05-Not Significant

In the group E (Esmolol) the baseline value of mean SBP was 127.78 £ 10.98 mmHg and at immediately after intubation
was 130.77 £ 11.16 mmHg. The mean systolic blood pressure one minute after intubation was 124.74 + 9.75 mmHg,
representing a fall of 3.04 mmHg. By 3, 5 and 10 minutes mean SBP values were 116.51 + 10.15 mmHg, 110.33 + 8.35
mmHg, 116.95 + 10.70 mmHg and with a fall of 11.27, 17.45 and 10.83 mmHg respectively compared to baseline
values. The decrease in mean SBP observed at 1, 3, 5 and 10 minutes after intubation when compared with basal SBP
was statistically significant (p<0.05).

Table 3: Diastolic blood pressure changes — intragroup comparison —Esmolol

DBP Mean  Std. SE of Mean t P-Value
Dev Mean Difference
Baseline 77.43 6.93 1.10 --- --- ---

1 Min after drug administration  74.77  7.61 1.22 -2.656 3.264 0.002*
Immediately after intubation 82.44 7.03 1.13 5.011 -5.014  <0.001*
1 Min post intubation 76.62 6.35 1.02 -0.810 0.749 0.458

3 Min post intubation 72.74 7.60 1.22 -4.681 3.153 0.003*
5 Min post intubation 70.67 6.62 1.06 -6.758 4385 <0.001*

10 Min post intubation 77.62 8.05 1.29 0.190 -0.078 0.938

p<0.01-highly significant, p<0.05-significant, p>0.05-Not Significant

In the group E (Esmolol) the baseline value of mean DBP was 77.43 + 6.93 mmHg and at immediately after intubation
was 82.44 + 7.03 mmHg. The mean diastolic blood pressure one minute after intubation was 76.62 + 6.35 mmHg,
representing a fall of 0.81 mmHg which is not statistically significant. By 3 and 5 minutes mean DBP values were 72.74
+ 7.60 mmHg and 70.67 + 6.62 mmHg with a fall of 4.69 and 6.76 mmHg respectively compared to baseline values. At
10 min post intubation, the mean DBP returned to the basal values. The decrease in mean DBP observed at 3 and 5
minutes after intubation when compared with basal DBP was statistically significant (p<0.05).

Table 4: Mean Arterial blood pressure changes — intragroup comparison - Esmolol
Std. SE of Mean

VAP Mean Dev Mean Difference t P-value
Baseline 94.23 7.26 1.16 --- --- -
1 Min after drug administration  90.36  8.26 1.32 -3.872 5.485 <0.001*
Immediately after intubation 98.64 7.33 1.17 4.410 -5.226  <0.001*
1 Min post intubation 92.74 6.50 1.04 -1.487 1.440 0.158
3 Min post intubation 87.33 7.36 1.18 -6.897 5.528 <0.001*
5 Min post intubation 83.92 6.53 1.05 -10.308 7.997 <0.001*
10 Min post intubation 90.72 8.32 1.33 -3.513 2.467 0.018*

p<0.01-highly significant, p<0.05—significant, p>0.05—Not Significant
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In the group E (Esmolol) the baseline value of MAP was
94.23 + 7.26 mmHg and at immediately after intubation
was 98.64 = 7.33 mmHg. The MAP at one minute after
intubation was 92.74 + 6.50 mmHg, representing a fall of
1.49 mmHg which is not statistically significant. By 3, 5
and 10 minutes MAP values were 87.33 + 7.36 mmHg,
83.92 + 6.53 mmHg, 90.72 + 8.32 mmHg and with a fall
of 6.9, 10.31 and 3.51 mmHg respectively compared to
baseline values. The decrease in MAP observed at 3, 5
and 10 minutes after intubation when compared with
basal MAP was statistically significant (p<0.05).

DISCUSSION

Laryngoscopy and endotracheal intubation elicit a reflex
cardiovascular response in the form of hypertension and
tachycardia in adults. Though well tolerated in healthy
adult patients it can have catastrophic consequences in
patients with coronary artery disease and cerebrovascular
diseases.” It is very much essential to minimize the
hemodynamic response to laryngoscopy and intubation in
high risk patients such as patients with history of
coronary artery disease, hypertension and cerebrovascular
diseases. To achieve this, it is important to understand the
dynamic interactions between the drugs used and onset of
drug effects. One should avoid over treating these
responses which are usually short lived and well tolerated
by most patients-one ounce of prevention is worth a
pound of cure.”’ In our study the pre-induction mean HR
was 85.248.76 bpm. The mean heart rate after 1min of
study drug administration was 80.4£8.97 bpm,
immediately after intubation was 85.03+8.82 bpm, one
minute after intubation it was 82.95+11.4 bpm
representing a fall of 2.25 bpm from the pre-induction
heart rate. By 3, 5 and 10 minutes mean HR were
80.03+8.57 bpm, 77.33+£8.16 bpm and 83.49+6.71 bpm
respectively. The decrease in mean HR at 1,3 and 5
minutes after intubation compared to basal HR was
statistically ~ significant (p<0.001). These findings
resemble that of Menkhaus et al** who found that esmolol
given by continuous infusion attenuated heart rate
response at 1, 3 and 4 minutes after laryngoscopy and
intubation. In the group E (Esmolol) the baseline value of
mean SBP was 127.78 £ 10.98 mmHg and at immediately
after intubation was 130.77 + 11.16 mmHg. The mean
systolic blood pressure one minute after intubation was
124.74 £ 9.75 mmHg, representing a fall of 3.04 mmHg.
By 3, 5 and 10 minutes mean SBP values were 116.51 +
10.15 mmHg, 110.33 + 8.35 mmHg, 116.95 + 10.70
mmHg and with a fall of 11.27, 17.45 and 10.83 mmHg
respectively compared to baseline values. The decrease in
mean SBP observed at 1, 3, 5 and 10 minutes after
intubation when compared with basal SBP was
statistically significant (p<0.05). In the group E (Esmolol)
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the baseline value of mean DBP was 77.43 + 6.93 mmHg
and at immediately after intubation was 82.44 + 7.03
mmHg. The mean diastolic blood pressure one minute
after intubation was 76.62 + 6.35 mmHg, representing a
fall of 0.81 mmHg which is not statistically significant.
By 3 and 5 minutes mean DBP values were 72.74 + 7.60
mmHg and 70.67 + 6.62 mmHg with a fall of 4.69 and
6.76 mmHg respectively compared to baseline values. At
10 min post intubation, the mean DBP returned to the
basal values. The decrease in mean DBP observed at 3
and 5 minutes after intubation when compared with basal
DBP was statistically significant (p<0.05). In the group E
(Esmolol) the baseline value of MAP was 94.23 £+ 7.26
mmHg and at immediately after intubation was 98.64 +
7.33 mmHg. The MAP at one minute after intubation was
92.74 + 6.50 mmHg, representing a fall of 1.49 mmHg
which is not statistically significant. By 3, 5 and 10
minutes MAP values were 87.33 + 7.36 mmHg, 83.92 +
6.53 mmHg, 90.72 + 8.32 mmHg and with a fall of 6.9,
10.31 and 3.51 mmHg respectively compared to baseline
values. The decrease in MAP observed at 3, 5 and 10
minutes after intubation when compared with basal MAP
was statistically significant (p<0.05). These findings are
in agggement with study of Menkhaus et al ** and Vucevic
etal ™.

CONCLUSION

In patients with no interventions to attenuate the
cardiovascular responses to laryngoscopy and intubation,
the maximum rises in heart rate, systolic, diastolic and
mean arterial pressures were statistically and clinically
very high and can be detrimental in high risk patients.
Esmolol significantly attenuates the cardiovascular
response to laryngoscopy and intubation.

REFERENCES

1. Reid LC, Brace DE. Irritation of the respiratory tract and
its reflex effect upon heart. SurgGynaecandObst. 1940;
70:157-62.

2. King BD, Harris LC, Greifenstein FE, Elder JD, Dripps
RD. Reflex Circulatory Responses to Direct
Laryngoscopy and Tracheal Intubation performed during
General Anaesthesia. Anaesthesiology 1951; 12:556-66.

3. Takashima NK. Cardiovascular responses to endotracheal
intubation. Anaesthesia Analgesia. 1964; 43:201.

4. Forbes AM, Dally FG. Acute hypertension during
induction and endotracheal intubation in normotensive
man. British Journal of Anaesthesia. 1970; 42:618-24.

5. Stoelting RK, Dierdorf SF. Anaesthesia and co — existing
disease 4th ed. 2002.

6. Prys-Roberts C. Anaesthesia and hypertension. British
Journal of Anaesthesia.1984; 56:711-24.

7. Fox EJ, Sklar GS, Hill CH, Villanueva R, King BD.
Complications related to the pressor response to
endotracheal intubation. Anaesthesiology. 1977; 47:524 —
5.

Page 166



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Namrata Rangnath, Sowmia Memon, Arathi B H, Sumitha C S

Miller RD. Miller’s Anesthesia. Volume 2 sixth ed. 2005.
Denlinger JK Ellison N, Ominsky AJ. Effects of
intratrachealLidocaine on circulatory responses to
tracheal intubation. Anaesthesiology. 1974; 41:409 -412.
Dahlgren N, Messeter K. Treatment of the stress response
to laryngoscopy and intubation with Fentanyl.
Anaesthesia. 1981; 36(11):1022-6.

Martin DE, Rosenberg H, Aukburg SJ, Bartkowski RR,
Edwards MW Jr, Greenhow DE, Klineburg PL. Low dose
Fentanyl blunts circulatory responses to tracheal
intubation. Anesthesia Analgesia.1982 Aug; 61(8):680-4.
Ebert JP, Pearson JD, Gelman S, Harris C, Bradley EL.
Circulatory response to laryngoscopy. The comparative
effects of Placebo, Fentanyl and Esmolol. Canadian
Journal of Anaesthesia, 1989; 36:301-6.

Stoelting RK. Attenuation of blood pressure response to
laryngoscopy and tracheal intubation with Sodium
Nitroprusside. AnesthAnalg. 1979; 58:116-119.
Fassoulaki A, Kaniaris P. Intranasal administration of
Nitroglycerine attenuates the pressor response to
laryngoscopy and intubation of the trachea. British
Journal of Anaesthesia.1983 Jan; 55 (1):49 — 52.

Puri GD, Batra YK. Effect of Nifedipine on
cardiovascular response to laryngoscopy and intubation
British Journal of Anaesthesia. 1988; 60 (5):579-81.
Nishikawa T, Naiki A. Attenuation of the pressor
response to laryngoscopy and tracheal intubation with
I.V.  Verapamil. ActaAnaesthesiologicaScandinavica
1989; 33: 232-5.

Fuji Y, Tanaka H, Saitoh Y, Toyooka H. Effects of
Calcium channel blockers on circulatory response to
tracheal  intubation in  hypertensive  patients:
NicardipinevsDiltiazem. Canadian Journal of
Anaesthesia. 1995; 42:785-8.

Prys-Roberts C, Foex P, Biro GP Roberts JG. Studies of
anaesthesia in relation to hypertension - V: Adrenergic 8
receptor blockade. British Journal of Anaesthesia. 1973;
45: 671-80.

McCammon RL, Hilgenberg JC, Stoelting RK. Effect of
Propranolol on circulatory responses to induction of
diazepam-nitrous oxide anesthesia and to endotracheal
intubation. Anaesthesia Analgesia. 1981 Aug; 60(8): 79-
83.

Abou-Madi MN, Keszler H, Yacoub JM. Cardiovascular
reactions to laryngoscopy and tracheal intubation
following small and large intravenous doses of lidocaine.
Can AnaesthSoc J. 1977 Jan; 24(1):12-9.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Pagel PS, Kampine JP, Schmeling WT, Warltier DC.
Influence of volatile anaesthetics on myocardial
contractility in vivo: Desflurane versus Isoflurane.
Anaesthesiology. 1991; 74(5): 900-907.

Stoelting RK, Hiller SC. Pharmacology and Physiology
in Anaesthetic practice: 4 th ed. 2006.

Zaroslinski J, Borgman RJ, O’Donnell JP, Anderson WG,
Erhardt PW, Kam ST, Reynolds RD, Lee RJ, Gorczynski
RJ. Ultra- short acting beta-blockers: A proposal for the
treatment of the critically ill patient. Life Sci 1982 Aug;
31:899-907.

Menkhaus PG, Reves JG, Alvis JM, Kirklin JK, Zorn
GL, Karp RB. Attenuation of heart rate response to
intubation by a new beta adrenergic blocking drug,
Esmolol. Anesthesiology. 1984; 61(3):A20.

Liu PL, Gatt S, Gugino LD, Mallampati SR, Covino BG.
Esmolol for control of increases in heart rate and blood
pressure during endotracheal intubation after thiopentone
and succinylcholine. Can AnaesthSoc J. 1986; 33:556 -
62.

Yuan L, Chia YY, Jan KT, Chen CS, Wang CH, Haung
LH, Kang L. The effect of single bolus dose of Esmolol
for controlling the tachycardia and hypertension during
laryngoscopy and tracheal intubation. ActaAnaesthesiol
Sin. 1994 Sep; 32(3):147-52.

Arti R, Gupta HK, Tanwar GL, Rehman H. Attenuation
of the pressure response to laryngoscopy and
endotracheal intubation with different doses of Esmolol.
Indian J. Anaesth. 2002; 46(6):449 —452.

Kumar S, Mishra MN, Mishra LS, Bathla S. Comparative
study of the efficacy of I.V. Esmolol, Diltiazem and
Magnesium Sulphate in attenuating hemodynamic
response to laryngoscopy nad tracheal intubation. Indian
J. Anaesth. 2003; 47(1):41-44.

Louizos AA, Hadzilia SJ, Davilis DI, Samanta EG, and
Georgiou LG... Administration of esmolol in
microlaryngeal surgery for blunting the hemodynamic
response during laryngoscopy and tracheal intubation in
cigarette smokers. Annals of otology, rhinology and
laryngology.2007;116(2):107-111

Hageberg CA, ed. Benumof’s airway management. 2nd
ed. Mosby Elsevier; 2007

Hung O. Understanding hemodynamic response to
tracheal intubation. Can J Anaesth 2001; 48(8):723-26.
Vucevic M, Purdy GM, Ellis FR. Esmolol hydrochloride
for management of the cardiovascular stress response to
laryngoscopy and tracheal intubation. British Journal of
Anaesthesia. 1992 May;68:529-30.

Copyright © 2016, Statperson Publications, International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 18, Issue 1 2016



