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Abstract

Introduction

Laryngoscopy and intubation is known to cause a significant stress response elicited as sympathetic
overactivity. This may be seen as an elevation in heart rate, blood pressure, and catecholamine levels in blood.
This can be deleterious in patients with poor cardiac reserve and other comorbidities. Dexmedetomidine is a
novel a2 adrenergic agonist which has been shown to attenuate the pressor response following direct
laryngoscopic intubation. A comparison of the attenuation of stress response during direct laryngoscopic and
fibreoptic intubation following premedication with dexmedetomidine has been studied.

Method

60 patients, with ASA grade | and Il, of both sexes, aged 18 to 60 years, undergoing elective surgery under
general anaesthesia, with endotracheal intubation were enrolled in this study & randomized into two groups;
Group | intubated with fibreoptic bronchoscope and Group Il intubated with direct laryngoscopy. Both groups
were premedicated with dexmedetomidine 30 minutes before the surgery.

Results

The systolic blood pressure, diastolic blood pressure, mean arterial pressure and heart rate were all
significantly lower in the fibreoptic intubation group. Although the time taken for intubation was significantly
longer, the stress response were better controlled in the fibreoptic intubation because of less airway
manipulation and noxious stimulation.

Conclusion

Dexmedetomidine attenuates the stress response significantly better in patients intubated with fibreoptic
bronchoscope compared to patients intubated by direct laryngoscopy.
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I. Introduction

Flexible fibreoptic intubation is increasingly being used in modern anaesthesia practice and is thought
to attenuate the circulatory responses to intubation, as stimulation of oropharyngeal structures may be avoided.
Fibreoptic intubation can be performed under various levels of sedation, hypnosis, and muscle relaxation.
Awake fibreoptic intubation with topical anesthesia is considered to be the safest alternative, although
techniques using i.v anesthetics with or without muscle relaxants are all commonly performed.

Manipulation and instrumentation of the airway leads to stimulation of pharngeal and tracheolaryngeal
nociceptors and results in a hemodynamic stress response. This may be seen as an elevation in heart rate, blood
pressure, and catecholamine levels in blood. This stress response can be deleterious in patients with poor cardiac
reserve and other comorbidities. Laryngoscopy and intubation is known to cause a significant stress response
elicited as sympathetic overactivity.

These responses are mediated by the glossopharyngeal for stimuli superior to anterior surface of
epiglottis and by vagus nerve for stimuli below posterior epiglottis down to the lower airway.? The stimulation
of the epipharynx elicits a greater response than the stimulation of the tracheobronchial tree.® This results in
activation of hypothalamo-pituitary-adrenocortical and sympathoadrenomedullary systems along with diffuse
autonomic response with widespread release of epinephrine from the nerve endings as well as its secretion from
the adrenal medulla along with the activation of renin angiotensin system.? Thus it is elicited as tachycardia,
hypertension, arrhythmias, and even angina, myocardial infarction and stroke.
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The haemodynamic response is the maximum after approx 35-40 seconds of laryngoscopy and
intubation.* Plasma levels of adrenaline, nor adrenaline and vasopressin increases, all of which come back to
baseline after about 5 minutes.

Dexmedetomidine is a novel a2 adrenergic agonist which produces both sedation and analgesia yet
lacks the respiratory depressive properties of opioids and benzodiazepines. It has been shown to attenuate the
pressor response following direct laryngoscopic intubation, but its role in fibreoptic intubation has not been
clearly ascertained.

I1. Aims And Objects
Comparison of stress response during direct laryngoscopic versus fibreoptic orotracheal intubation following
premedication with dexmedetomidine.

I11. Materials And Methods

After obtaining approval from the Research Ethical Board, RIMS, Imphal, Manipur, this descriptive,
randomized, analytical study was conducted on patients with ASA grade | and Il, of both sexes aged between 18
to 60 years undergoing elective surgery under general anaesthesia with endotracheal intubation in the
Department of Anaesthesiology, RIMS, Imphal, Manipur over the period of two years commencing from
August 2016 to July 2018. Exclusion criteria included patient refusal, patients with respiratory, cardiac,
neurological, renal or liver disease, patient with gastro-oesophageal reflux, pregnant women or breastfeeding
mothers, patients with known allergy to the drugs used in the study, psychiatric patients, and anticipated difficult
airway (Mallampatti >3, thyromental distance < 6.5cm).

Sample Size Calculation: Based on the study conducted by Xue FS et al® on the comparison of stress response
between fibreoptic intubation and direct laryngoscopy and intubation, where the mean SBP post intubation are
126.9421.6 mmHg and 108.8+11.1 mmHg respectively, and with a ‘a’ value of 0.05 and a power of 80% we
had to recruit a minimum of 23 samples for each group. Considering any dropouts who may arise in the study,
we recruited 30 patients for each group.

The patients found to meet the inclusion criteria were randomly divided into two groups of 30 each
according to the computer generated randomization. Both the groups were premedicated with
dexmededomidine. Group | patients were intubated with a fibreoptic bronchoscope and group Il were intubated
by direct laryngoscopy.

All the patients included in this study were examined a day before and kept nil per oral for atleast 8
hours until the surgery. In the preoperative holding area, intravenous access was secured and baseline
haemodynamic parameters were recorded. All patients received standard premedication of ranitidine 50 mg,
metoclopramide 10 mg and glycopyrrolate 200 pg and dexmedetomidine (0.5ug/kg in 10ml normal saline over
10 minutes) i.v. All the patients’ haemodynamic parameters like SBP, DBP, HR and SpO, were continuously
monitored after the commencement of dexmedetomidine infusion. Monitoring was standard for both the groups
and consisted of ECG, non-invasive blood pressure, heart rate, SpO, and EtCO..

Both groups of patients received the same induction protocol. After pre-oxygenation with 100%
oxygen for 3 minutes with a face mask, all patients received intravenous butorphanol (10ug/kg) and intravenous
propofol (2mg/kg, bolus). Loss of eyelash reflex will was considered as the end point for induction. After
confirmation of bag mask ventilation, succinylcholine (1.5 mg/kg) was given intravenously to facilitate
intubation. Bag mask ventilation was then continued with 1.5% sevoflurane for 60 seconds following which
intubation was attempted. Haemodynamic variables were recorded before and after induction of anaesthesia.

Patients in Group 1 received fibreoptic scope intubation with OLYMPUS MAF TYPE TM.
Appropriate sized endotracheal tube was first immersed in warm saline to make it malleable. After thorough
lubrication, the ET tube was threaded over the fibreoptic scope before insertion. A bite block was inserted
between the incisors. A trained assistant then performed the jaw lift maneuver and opened the mouth. The FOB
was then inserted through the midline. After visualization of the glottis, the FOB was gently advanced into the
trachea. After confirmation of visualization of the carina, the ET tube was then advanced gently with
anticlockwise rotation to prevent impaction of the bevel on the arytenoids and vocal cords. The FOB was then
withdrawn.

In Group II, intubation was performed conventionally with a direct laryngoscope and a Macintosh
blade, size 3 or 4 whichever deemed appropriate. Correct tube placement was confirmed with EtCO, and
auscultation. The ET tube was then connected to the circle system and anaesthesia was maintained with
Sevoflurane (1-3%) with a fresh gas flow of 3 I/min comprising of 50% nitrous oxide in oxygen. Intravenous
atracurium in a dose of 0.5 mg/kg loading, and 0.1 mg/kg intermittent bolus was used for muscle relaxation.
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Haemodynamic variables were measured every minute from the start of induction for the first 5
minutes and then every 2 minutes for the next 10 minutes after intubation. The time taken from the insertion of
laryngoscope to the confirmation of correct ET tube placement was recorded using a stop watch.

IV. Statistical Analysis

Descriptive and inferential statistical analysis has been carried out in the present study. Results on
continuous measurements are presented on Mean + standard deviation (Min-Max) and results on categorical
measurements are presented in Number (%). Significance was assessed at 5% level of significance. The
following assumptions on data were made; 1.Dependent variables were normally distributed, 2.Samples drawn
from the population was random, and 3. Cases of the samples was independent. Student t test (two tailed,
independent) has been used to find the significance of study parameters on continuous scale between two groups
(Inter group analysis) on metric parameters. Leven’s test for homogeneity of variance has been performed to
assess the homogeneity of variance. Chi-square/ Fisher Exact test has been used to find the significance of study
parameters on categorical scale between two or more groups, non-parametric setting for Qualitative data
analysis. Fisher Exact test was used when cell samples are very small. A P value of less than 0.05 was
considered statistically significant. The Statistical software namely SPSS 18.0, and R environment ver.3.2.2
were used for the analysis of the data and Microsoft word and Excel have been used to generate graphs, tables
etc.

V. Results And Observation
A descriptive, randomized, analytical study was conducted for comparison of stress response during direct
laryngoscopic and fibreoptic orotracheal intubation following premedication with dexmedetomidine. 60 patients
were selected and allocated into two groups (n=30).

Table 1: Comparison of Age and Weight in two groups studied
Group | Group Il P value
Age in years 42.33+85 39.67+10.6 0.29
Weight in kg 63.6 +6.59 60.1 £5.75 0.03*
Table 2: Gender distribution of patients studied

Gender Group | Group Il

Female 17(56.7%) 14(46.7%)

Male 13(43.3%) 16(53.3%)

Total 30(100%) 30(100%)

Table 3: SBP (mm Hg

The samples studied were age, gender and weight, matched.

- A Comparison in two groups of patients studied

(Srﬁ::] Hg) Group | Group Il P value
Baseline 126.67+6.24 128.83+5.17 0.149
Induction 109.67+£12.18 112.67+10.65 0.314
Post intubation 1 min 132.07+15.25 128.63+10.25 0.310

2 min 121.334£9.55 131.30+12.07 0.001**
3 min 126.77+8.69 133.97+9.78 0.004**
4 min 122.23+5.30 130.83+4.82 <0.001**
5 min 121.1749.04 127.30+8.66 0.010**
7 min 120.93+12.04 116.90+15.04 0.256

9 min 120.6+12.99 114.37+£13.11 0.069+
11 min 119.87+13.76 111.20+£12.70 0.014*
13 min 121.83+14.52 113.67+8.70 0.011*
15 min 121.90+£13.82 114.03+9.53 0.013*

Intergroup comparison:

The mean systolic blood pressure was lesser in Group | intubated with flexible fibreoptic bronchoscope
at 2, 3, 4, and 5 minutes showing statistical significance with p value <0.01, in comparison with Group Il
intubated with direct laryngoscopy. There was not much increase in systolic blood pressure in Group 1l after 5
minutes; it was comparable with Group | after 5 minutes.
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Table 4: DBP (mm Hg) -A Comparison in two groups of patients studied

?rr?; Hg) Group | Group Il P value
Baseline 81.70+5.97 84.37+6.14 0.102
Induction 71.60+8.60 76.97+8.92 0.021*
Post intubation 1 min 86.83+10.71 85.43+7.58 0.561

2 min 78.77+9.00 89.00+8.50 <0.001**
3 min 82.80+12.67 89.03+7.72 0.025*
4 min 81.23+12.80 87.30+8.26 0.033*
5 min 80.50+10.13 85.83+7.94 0.027*
7 min 81.30+8.88 81.97+8.63 0.769

9 min 81.60+9.29 79.87+8.36 0.451
11 min 81.57+8.98 78.10+7.48 0.110
13 min 80.53+7.23 79.57+6.22 0.581
15 min 79.87+6.59 78.57+6.21 0.435

Intergroup comparison:

The mean diastolic blood pressure was low in Group | intubated with flexible fibreoptic bronchoscope
at 2 minutes from intubation showing statistical significance with p value of <0.001, compared to Group Il
intubated with direct laryngoscopy. There was decrease in diastolic blood pressure in group | at 3, 4, and 5
minutes with moderate level of statistical significance.

Table 5: MAP (mm Hg) -A Comparison in two groups of patients studied

(m'\:InAHPg) Group | Group Il P value
Baseline 92.43+5.71 95.00+4.77 0.100
Induction 80.17+12.43 85.50+9.25 0.064+
Post intubation 1 min 98.80+12.40 98.27+9.16 0.850
2 min 89.67+7.86 100.67+10.19 <0.001**
3 min 92.07+9.65 99.87+9.19 0.002**
4 min 89.97+9.00 97.03+10.17 0.006**
5 min 88.13+£8.99 95.10+9.14 0.004**
7 min 91.17£10.85 91.13+£11.99 0.991
9 min 91.73+12.74 89.47+11.05 0.465
11 min 90.77+13.30 87.60+10.46 0.310
13 min 91.13+11.60 88.77+9.67 0.394
15 min 90.47+11.33 87.93+9.02 0.342

Intergroup comparison:

The mean MAP was significantly lower in Group | at 2 to 5 minutes from intubation with p values of
<0.01 compared to Group Il. The mean arterial pressure in Group Il also decreased from the baseline though
statistically insignifant when compared to Group I. After 5 minutes, MAP was comparable in both the groups.

Table 6: Heart Rate -A Comparison in two groups of patients studied

Heart Rate (bpm) Group | Group Il P value
Baseline 77.23+7.21 77.90+6.14 0.701
Induction 75.07+6.67 73.47+5.48 0.314
Post intubation 1 min 86.00+8.38 87.03+6.21 0.589
2 min 83.87+8.30 88.80+6.18 0.011*
3 min 82.47+10.36 89.07+5.84 0.004**
4 min 80.67+9.98 88.13+6.24 0.001**
5 min 78.93+9.28 87.03+6.22 <0.001**
7 min 77.73+8.96 85.03+6.26 0.001**
9 min 77.33+8.37 84.47+5.90 <0.001**
11 min 76.90£8.01 82.10+5.22 0.004**
13 min 77.67+9.62 81.07+4.92 0.090+
15 min 77.17+£7.28 81.031£5.41 0.023*

Intergroup comparison:

The heart rate was significantly lower in Group | from 3 to 11 minutes from intubation compared to Group I,
with p values of less than 0.01. The heart rate did not increase much in Group Il, with a mean of 8445, although
higher than in Group I.
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V1. Discussion

Our study showed that dexmedetomidine attenuated the stress response significantly more in the
fibreoptic intubation group as SBP, DBP, MAP and heart rate were significantly lower in this group.

Laryngoscopy and intubation elicits a stress response that induce profound changes in cardiovascular
physiology through a reflex response manifested as tachycardia, hypertension and dysrhythmias.”

The haemodynamic attenuating effect of dexmedetomidine has been documented by many studies.
Sulaiman S et al*®, Jain V et al*®, Gandhi S et al*’, have all documented that dexmedetomidine at the dose of 0.5-
1.0pg/kg diluted in 10ml saline infused over 10 minutes given as a premedication reduces the haemodynamic
stress response to laryngoscopy and intubation. Present study results are well correlated with their studies.

Aghdaii N et al® and Khudad AM et al*! observed similar haemodynamic responses between fibreoptic
bronchoscopic and direct laryngoscopic intubation. In contrast, the present study show less stress response in
fibreoptic intubation group in comparison to the direct laryngoscopic intubation group.

Jakusenko N et al*® opined that shorter intubation time produce less nociceptive stimulus and less
haemodynamic stress response. Aghdaii N et al® found that although duration of intubation was shorter in the
direct laryngoscopy group, there were no statistical differences in haemodynamic parameters when compared to
fibreoptic intubation. In the present study, intubation time for direct laryngoscopic group is less than 30 seconds
compared to the fibreoptic intubation time which ranged from 30-120 seconds, but the stress response is less in
the fibreoptic intubation group. This is due to less airway manipulation and stimulation by the fibreoptic
bronchoscope compared to the conventional laryngoscope.

Jain V et al.*® administered dexmedetomidine 1jg/kg 10 minutes before induction. They concluded that
dexmedetomidine significantly attenuated the sympathetic response to laryngoscopy and intubation in terms of
heart rate, systolic blood pressure, and diastolic blood pressure compared with fentanyl. Incidence of
bradycardia and hypotension was higher in patients of the dexmedetomidine group. In the present study, we
used dexmedetomidine at a single dose of 0.5ug/kg diluted to 10 ml saline infused over 10 minutes, 30 minutes
before induction similar to the study done by Sulaiman S and colleagues. It doesn’t show any significant
increase in haemodynamic stress response in both the groups, which were comparable to the baseline. It
correlated well with the studies done by Sulaiman S et al*®, Jain V et al*®, and Gandhi S et al.'” Incidence of
hypotension and bradycardia was negligible with this dose of dexmedetomidine.

Aghdaii N et al® compared cardiovascular responses to fibreoptic intubation with direct laryngoscopy
in patients undergoing coronary artery bypass grafting. They found that although duration of intubation was
shorter in the direct laryngoscopy group, there were no statistical differences in haemodynamic parameters in
both the groups. Khudad M et al** also compared the haemodynamic response to direct versus fiberoptic
intubation. They concluded that direct and fiber optic technique produced similar haemodynamic responses. In
the present study, the sympathetic response to intubation was better controlled in the fibreoptic intubation group
compared to the group intubated by direct laryngoscopy. The systolic blood pressure, diastolic blood pressure,
mean arterial pressure and heart rate were all significantly lower in the fibreoptic intubation group than the
direct laryngoscopic intubation group in the first 5 minutes after intubation (p <0.01). It is unlike the studies
done by Aghdaii N et al® and Khudad M et al.**

The anaesthetic agents also have an important impact on attenuation of the pressor response to
laryngoscopy and intubation. Aghdaii N et al® used premedication with i.m Lorazepam 1mg and morphine
sulfate 0.1/kg 1 hour before surgery. Induction of anaesthesia was done with Etomidate 0.2mg/kg, sufentanil
2.5ug/kg and cisatracurium 0.2mg/kg in both groups. Khudad M et al* induced with fentanyl 1ug/kg,
pancuronium 0.07-0.1mg/kg and sodium thiopental 4-7mg/kg and ventilated with 1-2% isoflurane in 100% O,.
We used propofol(2mg/kg), butorphanol(10pg/kg) and succinylcholine(1.5mg/kg) for induction and intubation
followed by atracurium(0.5mg/kg) and maintained patients on sevoflurane (1-3%) with nitrous oxide and
oxygen (1:1).

VIlI.Conclusion

Based on the present comparative study, we could conclude that Dexmedetomidine given at a dose of
0.5pg/kg attenuates the haemodynamic stress response during fibreoptic intubation as well as in direct
laryngoscopic intubation. The stress response, manifested by SBP, DBP, MAP, and heart rate is better
attenuated in patients intubated by fibreoptic bronchoscope compared to direct laryngscopic intubation.
Although the time taken for intubation was significantly longer in the fibreoptic intubation group compared to
the direct laryngoscopic intubation, the stress response were better controlled in the fibreoptic intubation,
because of less airway manipulation and noxious stimulation with a fibreoptic bronchoscope.

Acknowledgement
The present study was supported from Departmental sources.

DOI: 10.9790/0853-1803067885 www.iosrjournals.org 82 | Page



Comparison Of Stress Response During Direct Laryngoscopic Versus Fibreoptic Orotracheal ..

[1.
2.
[3].

[4].
[5].

[6].
[71.
[8].
[9].

[10].
[11].
[12].
[13].
[14].

[15].

[16].
[171.
[18].
[19].
[20].

[21].

[22].
[23].
[24].
[25].
[26].

[27].
[28].

[29].
[30].
[31].
[32].
[33].

[34].
[35].

[36].

[37].

References
Schommer NC, Helhammer DH, Kirschbaum C. Dissociation between reactivity of the hypothalamus-pituitary-adrenal axis and the
sympathetic-adrenalmedullary system to repeated psychosocial stress. Psychosom Med 2003;65(3):450-60.
Bishop MJ, Bedford RF, Deem AS. Physiologic and pathophysiologic responses to intubation. In: Hagberg AC, editor. Benumof’s
Airway Management: Principles and Practice. 2" ed. Philadelphia: Elsevier Mosby; 1996. p. 193-214.
Tomori Z, Widdicombe JG. Muscular, bronchomotor and cardiovascular reflexes elicited by mechanical stimulation of the
respiratory tract. J Physiol 1969;200:25-49.
Woycoff C. Endotracheal intubation; effects on blood pressure and pulse rate. Anaesthesiology 1960;2:153-7.
Roy WL, Edelist G, Gilbert B. Myocardial ischemia during non-cardiac surgical procedures in patients with coronary artery
disease. Anesthesiology 1979;51:393-7.
Fleisher LA, Savarese JJ, Johns RA, Young WL, Gal TJ, et al. Airway management. In: Miller RD, editor. Miller’s Anesthesia. 6"
ed. Philadelphia: Elsevier Churchill Livingstone; 2005. p. 1617-52.
Fleisher LA, Donlon J V, Doyle D J, Feldman M A, Savarese JJ, et al. Anesthesia for eye, ear, nose and throat surgery In: Miller
RD, editor. Miller’s Anaesthesia. 6" ed. Philadelphia: Elsevier Churchill Livingstone; 2005. p. 2527-49.
Xue FS, Zhang GH, Sun HY, Li CW, Li P, Sun HT, et al. Blood pressure and heart rate changes during intubation: a comparison of
direct laryngoscopy and a fibreoptic method. Anaesthesia 2006;61(5):444-8.
Aghdaii N, Azarfarin R, Yazdanian F, Faritus SZ. Cardiovascular responses to orotracheal intubation in patients undergoing
coronary artery bypass grafting surgery - comparing fibreoptic bronchoscopy with direct laryngoscopy. Middle East J Anesthesiol
2010;20(6):833-8.
Soliman R, Mofeed M, Alamoudy O, Farouk A. A prospective randomized comparative study between Macintosh and GlideScope
in adult patients undergoing cardiac surgery. Egypt J Cardiothorac Anesth 2015;9:8-13.
Khudad AM, Karem HN. Haemodynamic response to orotracheal intubation: direct laryngoscopy versus fiberoptic bronchoscopy.
Zanco J Med Sci 2010;14(3):48-52.
Xue FS, Li CW, Sun HT, Liu KP, Zhang GH, Xu YC, et al. The circulatory responses to fibreoptic intubation: a comparison of oral
and nasal routes. Anaesthesia 2006;61(7):639-45.
Sharma N, Parikh H. A comparative study of hemodynamic responses to intubation: fentanyl versus nalbuphine. Gujarat Medical
Journal 2014;69(2):48-53.
Adachi YU, Satomoto M, Higuchi H, Watanabe K. Fentanyl attenuates the hemodynamic response to endotracheal intubation more
than the response to laryngoscopy. Anesth Analg 2002;95(1):233-7
Sulaiman S, Karthekeyan R B, Vakamudil M, Sundar A S, Ravullapalli H, Gandham R. The effects of dexmedetomidine on
attenuation of stress response to endotracheal intubation in patients undergoing elective off pump coronary artery bypass grafting.
Ann Card Anaesth 2012;15(1):39-43.
Jain V, Chandak A, Ghosh A, Golhar M. Comparison of dexmedetomidine and fentanyl for attenuation of the hemodynamic
response to laryngoscopy and tracheal intubation. Ain-Shams J Anesthesiol 2015;8:236-43.
Gandhi S, Goyal V, Radhakrishnan K, Balakrishnan M. Comparison of dexmedetomidine with fentanyl in attenuation of pressor
response during laryngoscopy and intubation. IOSR J Pharm 2014;4(2):28-38.
Menda F, Koner O, Sayin M, Ture H, Imer P, Aykac B. Dexmedetomidine as an adjunct to anesthetic induction to attenuate
hemodynamic response to endotracheal intubation in patients undergoing fast-track CABG. Ann Card Anaesth 2010;13(1):16-21.
Fassoulaki A, Melemeni A, Paraskeva A, Petropoulos G. Gabapentin attenuates the pressor response to direct laryngoscopy and
tracheal intubation. Br J Anesth 2006;96(6):769—73.
Bajwa S J S, Kaur J, Singh A, Parmar S S, Singh G, Kulshrestha A, et al. Attenuation of pressor response and dose sparing of
opioids and anaesthetics with pre-operative dexmedetomidine. Indian J Anaesth 2012;56(2):123-8.
Mondal S, Ghosh S, Bhattacharya S, Choudhury B, Mallick S, Prasad A. Comparison between dexmedetomidine and fentanyl on
intubation conditions during awake fiberoptic bronchoscopy: a randomized double-blind prospective study. J Anaesthesiol Clin
Pharmacol 2015;31(2):212-6.
Scheinin B, Lindgren L, Randell T, Scheinin H, Scheinin M. Dexmedetomidine attenuates sympathoadrenal response to tracheal
intubation and reduces the need for thiopental and preoperative fentanyl. Br J Anaesth 1992;68(2):126-31.
Keniya VM, Sushma L, Ramesh N. Dexmedetomidine attenuates sympathoadrenal response to tracheal intubation and reduces
perioperative anaesthetic requirement. Indian J Anaesth 2011;55(4):352-7.
Yildiz M, Tavlan A, Tuncer S, Reisli R, Yosunkaya A, Otelcioglu S. Effect of dexmedetomidine on haemodynamic response to
laryngoscopy and intubation. Perioperative haemodynamics and anaesthetic requirements. Drugs R D 2006;7(1):43-52.
Gunalan S, Rajagopalan V, Govindarajan S, Paneerselvam S. Comparative evaluation of bolus administration of dexmedetomidine
and fentanyl for stress attenuation during laryngoscopy and endotracheal intubation. J Clin Diagn Res 2015;9(9):6-9.
Ellis H, Feldman S, Griffiths WH. The respiratory pathway. In: Ellis H, Feldman S, Griffiths WH, editors. Clinical Anatomy for
Anagsthesiologists. 8" ed. Philadelphia: Wiley-Blackwell; 2008. p. 10-50.
Thompson IR. The haemodynamic responses to intubation, a perspective. Can J Anaesth 1989;36(4):367-9.
Kayhan Z, Aldemir D, Mutlu H, Ogus E. Which is responsible for haemodynamic response due to laryngoscopy and intubation?
catecholamines, vasopressin or angiotensin. Eur J Anesth 2005;22(10):780-5.
Fox EJ, Sklar GS, Hill CH, Villanueva R, King BD. Complications related to the pressure response to endotracheal intubation.
Anaesthesiology 1977;47:524-5.
Shehabi Y, Ruettimann U, Adamson H, Innes R, Ickerinquill M. Dexmedetomidine infusion for more than 24 hours in critically ill
patients: sedative and cardiovascular effects. Intensive Care Med 2004;30(12):2188-96.
Afsani N. Clinical application of dexmedetomidine. S Afr J Anaesthesiol Analg 2010;16:50-6.
Wagner DS, Brummett CM. Dexmedetomidine: As safe as safe can be. Semin Anesth Perioper Med Pain 2006;25:77-83.
Fairbanks CA, Stone LS, Wilcox GL. Pharmacological profiles of alpha 2 adrenergic receptor agonists identified using genetically
altered mice and isobolographic analysis. Pharmacol Ther 2009;123:224-38.
Kamibayashi T, Maze M. Clinical uses of a2-adrenergic agonists. Anesthesiology 2000;93:1345-9.
Gertler R, Brown HC, Mitchell DH, Silvius EN. Dexmedetomidine: a novel sedative-analgesic agent. Proc Bayl Univ Med Cent
2001;14(1):13-21.
Anttila M, Penttil& J, Helminen A, Vuorilehto L, Scheinin H. Bioavailability of dexmedetomidine after extravascular doses in
healthy subjects. Br J Clin Pharmacol 2003;56:691-3.
Philipp M, Brede M, Hein L. Physiological significance of alpha2-adrenergic receptor subtype diversity: One receptor is not
enough. Am J Physiol Regul Integr Comp Physiol 2002;283:287-95.

DOI: 10.9790/0853-1803067885 www.iosrjournals.org 83 | Page



Comparison Of Stress Response During Direct Laryngoscopic Versus Fibreoptic Orotracheal ..

[38].

[39].
[40].

[41].

[42].
[43].

[44].

[45].
[46].
[47].
[48].
[49].
[50].
[51].
[52].
[53].
[54].
[55].
[56].

[57].
[58].

[59].

[60].

[61].

[62].
[63].
[64].
[65].
[66].
[67].
[68].
[69].
[70].
[71].
[72).

[73].

Franowicz JS, Arnsten AF. The alpha-2a noradrenergic agonist, guanfacine, improves delayed response performance in young adult
rhesus monkeys. Psychopharmacology Berl 1998;136(1):8-14.

Bekker A, Sturaitis MK. Dexmedetomidine for neurological surgery. Operative Neurosurgery 2005;57(1):1-10.

Venn RM, Hell J, Grounds RM. Respiratory effects of dexmedetomidine in the surgical patient requiring intensive care. Crit Care
2000;4:302-8.

Hsu YW, Cortinez LI, Robertson KM, Keifer JC, Sum-Ping ST, Moretti EW. Dexmedetomidine pharmacodynamics: cross-over
comparison of the respiratory effects of dexmedetomidine and remifentanil in healthy volunteers. Anesthesiology 2004;101:1066—
76.

Siobal MS, Kallet RH, Kivett VA, Tang JF. Use of dexmedetomidine to facilitate extubation in surgical intensive-care-unit patients
who failed previous weaning attempts following prolonged mechanical ventilation: A pilot study. Respir Care 2006;51:492-6.

Ebert TJ, Hall JE, Barney JA, Uhrich TD, Colinco MD. The effects of increasing plasma concentrations of dexmedetomidine in
humans. Anesthesiology 2000;93:382—94.

Venn R, Bryant A, Hall GM, Grounds RM. Effects of dexmedetomidine on adrenocortical function and the cardiovascular,
endocrine and inflammatory responses in post-operative patients needing sedation in the intensive care unit. Br J Anaesth
2001,86:650-6.

Morgan GE. Preoperative assessment, premedication, and perioperative documentation. In: Morgan GE, Mikhail MS, Murray MJ,
editors. Clinical Anaesthesiology. 4" ed. New York: McGraw Hill; 2006. p. 248.

Taittonen MT, Kirvela OA, Aantaa R, Kanto JH. Effect of clonidine and dexmedetomidine premedication on perioperative oxygen
consumption and haemodynamic state. Br J Anaesth 1997;78:400-6.

Aho M, Lehtinen AM, Erkola O, Kallio A, Korttila K. The effect of intravenously administered dexmedetomidine on perioperative
hemodynamics and isoflurane requirements in patients undergoing abdominal hysterectomy. Anesthesiology 1991;74:997-1002.
Guler G, Akin A, Tosun E, Eskitafloglu E, Mizrak A, Boyaci A. Single-dose dexmedetomidine attenuates airway and circulatory
reflexes during extubation. Acta Anaesthesiol Scand 2005;49:1088-91.

Schnaider TB, Vieira AM, Brandao AC, Lobo MV. Intraoperative analgesic effect of epidural ketamine, clonidine or
dexmedetomidine for upper abdominal surgery. Rev Bras Anesthesiol 2005;55:525-31.

Hennawy AM, Elwahab AM, Elmaksoud AM, Ozairy HS, Boulis SR. Addition of clonidine or dexmedetomidine to bupivacaine
prolongs caudal analgesia in children. Br J Anaesth 2009;103:268-74.

Kanazi GE, Aouad MT, Jabbour Sl, Jazzar MD, Alameddine MM, Alyaman R, et al. Effect of low-dose dexmedetomidine or
clonidine on the characteristics of bupivacaine spinal block. Acta Anaesthesiol Scand 2006;50:222-7.

Yoshitomi T, Kohjitani A, Maeda S, Higuchi H, Shimada M, Miyawaki T. Dexmedetomidine enhances the local anesthetic action
of lidocaine via an alpha-2A adrenoceptor. Anesth Analg 2008;107:96-101.

Memis D, Turan A, Karamanliogglu B, Pamuk¢u Z, Kurt I. Adding dexmedetomidine to lidocaine for intravenous regional
anesthesia. Anesth Analg 2004;98:835-40.

Esmaoglu A, Yegenoglu F, Akin A, Turk CY. Dexmedetomidine added to levobupivacaine prolongs axillary brachial plexus block.
Anesth Analg 2010;111(6):1548-51.

Metwalli RR, Mowafi HA, Ismail SA, Siddiqui AK, Ghamdi AM, Shafi MA, et al. Effect of intra-articular dexmedetomidine on
postoperative analgesia after arthroscopic knee surgery. Br J Anaesth 2008;101(3):395-9.

Paul S, Bhattacharjee DP, Ghosh S, Dawn S, Chatterjee N. Efficacy of intra-articular dexmedetomidine for postoperative analgesia
in arthroscopic knee surgery. Ceylon Med J 2010;55(4):111-5.

Short J. Use of dexmedetomidine for primary sedation in a general intensive care unit. Crit Care Nurse 2010;30(1):29-38.

Kaygusuz K, Gokce G, Gursoy S, Ayan S, Mimaroglu C, Gultekin Y. A comparison of sedation with dexmedetomidine or propofol
during shockwave lithotripsy: A randomized controlled trial. Anesth Analg 2008;106(1):114-9.

Shehabi Y, Botha JA, Ernest D, Freebairn RC, Reade M, Roberts BL, et al. Clinical application and use of dexmedetomidine in
intensive care sedation. Crit Care & Shock 2010;13(2):40-50.

Pandharipande PP, Pun BT, Herr DL, Maze M, Girard TD, Miller RR, et al. Effect of sedation with dexmedetomidine vs lorazepam
on acute brain dysfunction in mechanically ventilated patients: the MENDS randomized controlled trial. JAMA
2007;298(22):2644-53.

Cooper L, Candiotti K, Gallagher C, Grenier E, Arheart KL, Barron ME. A randomized, controlled trial on dexmedetomidine for
providing adequate sedation and hemodynamic control for awake, diagnostic transesophageal echocardiography. J Cardiothorac
Vasc Anesth 2011;25(2):233-7.

Jalowiecki P, Rudner R, Gonciarz M, Kawecki P, Petelenz M, Dziurdzik P. Sole use of dexmedetomidine has limited utility for
conscious sedation during outpatient colonoscopy. Anesthesiology 2005;103(2):269-73.

Bekker AY, Basile J, Gold M, Riles T, Adelman M, Cuff G, et al. Dexmedetomidine for awake carotid endarterectomy: efficacy,
hemodynamic profile, and side effects. J Neurosurg Anesthesiol 2004;16(2):126-35.

Ghali A, Mahfouz AK, Ihanaméki T, El Btarny AM. Dexmedetomidine versus propofol for sedation in patients undergoing
vitreoretinal surgery under sub-tenon's anesthesia. Saudi J Anaesth 2011;5(1):36-41.

Bergese SD, Khabiri B, Roberts WD, Howie MB, McSweeney TD, Gerhardt MA, et al. Dexmedetomidine for conscious sedation in
difficult awake fiberoptic intubation cases. J Clin Anesth 2007;19(2):141-4.

Olutoye OA, Glover CD, Diefenderfer JW, McGilberry M, Wyatt MM, Larrier DR, et al. The effect of intraoperative
dexmedetomidine on postoperative analgesia and sedation in pediatric patients undergoing tonsillectomy and adenoidectomy.
Anesth Analg 2010;111(2):490-5.

Phan H, Nahata MC. Clinical uses of dexmedetomidine in pediatric patients. Paediatr Drugs 2008;10(1):49-69.

Aho M, Erkola O, Kallio A, Scheinin H, Korttila K. Comparison of dexmedetomidine and midazolam sedation and antagonism of
dexmedetomidine with atipamezole. J Clin Anesth 1993;5(3):194-203.

Gohary MM, Arafa AS. Dexmedetomidine as a hypotensive agent: Efficacy and hemodynamic response during spinal surgery for
idiopathic scoliosis in adolescents. Egyp J Anaesth 2010;26:305-11.

Ayoglu H, Yapakci O, Ugur MB, Uzun L, Altunkaya H, Ozer Y, et al. Effectiveness of dexmedetomidine in reducing bleeding
during septoplasty and tympanoplasty operations. J Clin Anesth 2008;20(6):437-41.

Richa F, Yazigi A, Hage C, Jebara S, Hokayem N, Antakly MC. Dexmedetomidine: an agent for controlled hypotension in maxillo-
facial surgery. Eur J Anaesthesiol 2004;21:902-6.

Wijeysundera DN, Naik JS, Beattie WS. Alpha-2 adrenergic agonists to prevent perioperative cardiovascular complications: a meta
analysis. Am J Med 2003;114(9):742-52.

Hofer RE, Sprung J, Sarr MG, Wedel DJ. Anesthesia for a patient with morbid obesity using dexmedetomidine without narcotics.
Can J Anesth 2005;52(2):176-80.

DOI: 10.9790/0853-1803067885 www.iosrjournals.org 84 | Page



Comparison Of Stress Response During Direct Laryngoscopic Versus Fibreoptic Orotracheal ..

[74].  Abuhalaweh SA, Oweidi AK, Abumalooh H, Zabalawi M, Alkazaleh F, Abuali H, et al. Intravenous dexmedetomidine infusion for
labour analgesia in patient with preeclampsia. Eur J Anaesthesiol 2009;26(1):86-7.

[75]. Henderson J. Airway management in the adult. In: Miller RD, editor. Miller’s Anaesthesia. 7" ed. Philadelphia: Churchill
Livingstone; 2010. p. 1573-610.

N. Anita Devi. “Microbes in Tracheostomy Aspirates of Head Injury Patients.” IOSR Journal |
of Dental and Medical Sciences (IOSR-JDMS), vol. 18, no. 3, 2019, pp 78-85. |
|

DOI: 10.9790/0853-1803067885 www.iosrjournals.org 85 | Page



