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ABSTRACT: Severe cardiovascular response in the form of tachycardia and hypertension occur
during induction of general anaesthesia and endotracheal intubation. This can cause deleterious
effects in hypertensive and other cardiovascular disease patients. Alpha-2 (a-2) agonists are
increasingly used as adjuncts in anaesthesia. Nowadays, dexmedetomidine, a-2 adrenoreceptor
agonist, is gaining popularity for its sympatholytic, sedative, anaesthetic sparing and haemodynamic
stabilizing properties without significant respiratory depression. The stable hemodynamic and
decreased oxygen consumption due to enhanced sympathoadrenal stability make dexmedetomidine
very useful pharmacologic agent. The present study was undertaken to compare the effectiveness of
dexmedetomidine and fentanyl in attenuating the response to laryngoscopy and endotracheal
intubation during general anaesthesia. We enrolled 100 patients in age range 18-50 years of ASA I-I],
and of either sex undergoing elective operation of short duration. Patients were randomly selected
and allocated into two Groups. Group D: Received dexmedetomidine 1pg/kg intravenous (IV) bolus
and Group F: received fentanyl 1pg/kg IV bolus 10min before induction. All patients were induced
with thiopentone sodium and vecuronium. Patients in both the Groups were continuously monitored
for heart rate, systolic, diastolic and mean arterial pressure (MAP) and data recorded. After induction
and intubation HR, SBP, DBP and MAP were significantly lower in Group D than Group F (P<0.004,
P=0.00, P<0.04, P<0.006 respectively). The need for thiopentone was decreased by 9% in the
dexmedetomidine Group as compared to the fentanyl Group. Post-operative sedation and pain scores
were comparably less in Group D than Group F. We conclude, Preoperative infusion of 1ug/kg of both
dexmedetomidine and fentanyl are effective in attenuating the sympathetic responses to
laryngoscopy and tracheal intubation however, dexmedetomidine blunts this response more
effectively than fentanyl. In addition dexmedetomidine has significant anaesthetic sparing effect.
KEYWORDS: «-2 adrenoreceptor, Dexmedetomidine, Fentanyl, Sympathoadrenal response,
Intubation.

INTRODUCTION: Severe cardiovascular response in the form of tachycardia and hypertension occur
during induction of general anaesthesia and endotracheal intubation. This can cause deleterious
effects in hypertensive and other cardiovascular compromised patients. Nowadays, o-2
adrenoreceptor agonists; clonidine and dexmedetomidine are gaining popularity for their
sympatholytic, sedative, analgesic, anaesthetic sparing and hemodynamic stabilizing
properties.t2345 Dexmedetomidine, the pharmacologically active d-isomer of medetomidine [1-(2, 3-
dimethylphenyl)-ethyl] imidazole is highly specific and selective adrenoreceptor agonist.6.”7 the a-2:
a-1 binding selectivity ratio of dexmedetomidine is 1620:1 as compared to 220:1 of clonidine.

Laryngoscopy and endotracheal intubation results in reflex sympathetic response with the
release of catecholeamines. Catecholeamines result in hypertension, tachycardia, arrhythmias,
increased intracranial & intraocular pressures.8?
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Various pharmacological agents and techniques have been practiced time to time for
attenuating the stress response due to laryngoscopy and intubation, including opioids,
benzodiazepins, calcium channel blockers, beta blockers and vasodialators.101112 Studies have been
published regarding the attenuation of haemodynemic response by a-2 adrenoreceptor agonist
clonidine.* Recently introduced, Dexmedetomidine, a-2 adrenoreceptor agonist, is gaining popularity
for its sympatholytic, sedative, anaesthetic sparing and haemodynamic stabilizing properties without
significant respiratory depression.

It is a highly selective a-2 adrenergic agonist with an affinity of eight times greater than its
counterpart clonidine. The stable hemodynamic and decreased oxygen consumption due to enhanced
sympathoadrenal stability make dexmedetomidine very useful pharmacologic agent. In this study, we
compared the efficacy and safety of dexmeditomidine and fentanyl in attenuating stress response to
laryngoscopy and intubation. We evaluated the effect of preoperative dose of dexmedetomidine at a
dose of 1ug/kg with fentanyl 1ug/kg on hemodynamic responses to laryngoscopy and endotracheal
intubation. In addition, incidence of hypotension and bradycardia was also assessed.

MATERIALS AND METHODS: After approval from the institutional ethical committee, 100 patients
in the age Group 18-50 years of either sex belonging to ASA physical status 1/1], scheduled for elective
surgery of short duration lasting up to lhour under general anaesthesia were included in this
prospective randomized controlled trial. Informed written consent was obtained from each patient.

Patients having compromised hepatic, renal and cardio respiratory disorder, hypertension,
and diabetes were excluded from the study. Pregnant and nursing woman and morbidly obese
patients were not included in the study. The patients were randomly assigned to one of the two
Groups of 50 each using computer generated random numbers into Group D and Group F. Patients
were premedicated with tab alprazolam 0.25mg and tab ranitidine 150mg the night before and 1hour
before on the morning of surgery with sips of water. In the pre-operative hold up area, peripheral
intravenous cannulation was secured. Essential standard monitoring devices connected and baseline
parameters were observed and recorded, which included heart rate (HR), mean arterial pressure
(MAP), electrocardiogram, respiratory rate and pulse oximetry (Sp02).

All patients were hydrated with 500 ml of ringer’s lactate fluid. Thereafter Group F received
1pg/kg of fentanyl whereas, Group D received 1pg/kg of dexmedetomidine over a period of 10min
through infusion pump. After 5 minutes of the study drugs infusion hemodynamic variables were
recorded again. Induction of anaesthesia was carried out with thiopentone sodium sufficient to
abolish eyelash reflex. Vecuronium bromide 0.1mg/kg was administered to facilitate laryngoscopy
and tracheal intubation. The trachea was intubated after 3 minutes of mask ventilation. All the
intubations were performed by the same anaesthesiologist. Hemodynamic variables were recorded
again, immediately before intubation, after intubation and thereafter were observed continuously but
recorded at 5min intervals till completion of surgery. During surgery, anaesthesia was maintained
with isoflurane and N0 in 0 (50:50). The inhalation agent was used in lowest possible concentration
so as to maintain blood pressure and heart rate within 20% limits of pre op baseline values.

At the end of the surgery, neuromuscular blockade was antagonised with inj. neostigmine
0.05mg/kg and inj. Glycopyrrolate 0.02mg/kg intravenously. Extubation was carried out as routine
procedure. Post-operative sedation score was assessed with Ramsay Sedation Score (1. Anxious,
Agitated, 2. Cooperative, Oriented, Tranquil, 3. Responds only to verbal commands,

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 83/ Oct. 15, 2015 Page 14459



DOI: 10.14260/jemds/2015/2057

ORIGINAL ARTICLE

4. Asleep with brisk response to light stimulation, 5. Asleep with sluggish response to stimulation, 6.
Asleep without response to stimulation).

STATISTICAL ANALYSIS: All recorded values were expressed as meanzstandard deviation (SD).

Statistical comparisons were performed by analysis of variance (ANOVA), followed by the
Student’s t test. A probability value <0.05 was regarded as statistically significant, P<0.001 was taken
as highly significant, and P>0.05 was regarded as non-significant.

RESULTS: Both the Groups were well matched in patient characteristics with respect to age, gender,
mean weight (Table 1) and distribution of surgical procedures (Fig 1 & 2). The mean sleep dose of inj.
thiopentone required was 4.5mg/kg in Group D as compared to 4.9mg/kg in Group F. the decrease in
dose requirement of thiopentone was approximately 9% (Fig 3 ) in Group D as compared to Group F
(P=0.00) which was significant. The base line heart rate and blood pressure did not differ
significantly between the two Groups. There was an increase in heart rate in both the Groups
immediately after intubation. This increase was noticed to be more in the Group F than in Group D
(Table 2, Fig 4). There was 32% increase in heart rate in Group F as compared to only 25% increase
in Group D which was significant (P=0.004). There was an increase in systolic, diastolic and mean
blood pressures in both the Groups following intubation (Table 3, 4 & 5). This increase was found to
be more in the Group F as compared to Group D (Fig 5, 6 & 7).

There was 21% increase in MAP in Group F as compared to only 13% in Group D which was
significant (P=0.006). Post-operative sedation scores were assessed using Ramsay sedation score.
50% of the patients had a sedation score of 2 in Group D (Co-operative, oriented and tranquil) as
compared to 20% in Group F (Table 6 & Fig 8).

Group D Group F
Age(Years) 30.64+10.25 32.84+10.79
Weight(Kg) 50.12+5.77 53.28+5.93

Sex(M/F) 23/27 26/24
‘ Table 1: Demographic and other data (mean+SD) ‘

Dexmedetomidine

# Laparoscopic surgeries
u Hysterectomy
i Upper limb surgeries

@ ENT procedures

s Head, Neck and other oral
maxillofacial procedures

Fig. 1: Distribution of surgical procedures
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Fig. 2: Distribution of surgical procedures
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Fig. 3: Comparison of Thiopentone doses between two Groups

The mean dose of inj. thiopentone for induction was 228.4000+£33.85805 mg in Group D as
compared to 263.0000+24.34866 mg in Group F. The mean sleep dose of inj. thiopentone required
was 4.5mg/kg in Group D as compared to 4.9mg/kg in Group F. The decrease in dose requirement
was approximately 9% in the dexmedetomidine Group as compared to the fentanyl Group (P=0.00)
which was significant.

Groups Mean induction (beats/min) | Std. Deviation ¢ Si
No. of Pts. Pre Post Pre Post &
Group D 50 75.76 94.44 12.74 | 11.00
2.956 | 0.004
Group F 50 76.36 100.96 12.83 | 11.05

Table 2: Change in Heart Rate between the two Groups
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This increase was noticed to be more in the Group F than in Group D. The mean heart rate
post intubation was 100.96+11.057 beats/min in Group F as compared to Group D 94.44+11.00
beats/min in Group D. There was 32% increase in heart rate in Group F as compared to only 25%

Fig. 4: Change in Heart Rate between the Two Groups

increase in Group D which was significant (P=0.004).

Table 3: Change in Systolic Blood Pressure between the two Groups

Groups | No. of Pts. Mean induction (mm hg) | Std. Deviation ¢ sig,
Pre Post Pre Post

Group D 50 117.12 132.64 15.03 | 14.66 3913 | 0.000

Group F 50 116.40 144.00 851 | 14.37
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Fig. 5: Change in Systolic Blood Pressure
Between the Two Groups
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Groups Mean induction (mmhg) | Std. Deviation )
No. of Pts. t Sig.
Pre Post Pre Post
Group D 50 75.48 85.40 9.20 | 9.02
2.195| 0.040
Group F 74.12 88.56 7.18 | 7.86

Table 4: Change in Diastolic Blood Pressure between the two Groups
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Fig. 6: Change in Diastolic Blood
Pressure between the two Groups
Mean induction (mmhg) | Std. Deviation ]
Groups | No.of Pts. t Sig.
Pre Post Pre Post
Group D 50 89.38 101.18 10.21 | 9.62
2.828 | 0.006

Group F 87.88 106.40 7.04 | 881

Table 5: Change in Mean Arterial Pressure between the two Groups

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 83/ Oct. 15, 2015

Page 14463



DOI: 10.14260/jemds/2015/2057

ORIGINAL ARTICLE

Mean

110

105

100

85

Pre

induction

== Dexmedetomidine

—=—Fentanyl

Post

induction

Fig. 7: Change in Mean Arterial Pressure between the two Groups

There was an increase in mean arterial pressure in both the Groups post intubation which
was found to be more in the fentanyl Group. The mean MAP post intubation was 106.40+8.81mmhg
in Group F as compared to 101.18+9.62mmbhg in Group D. There was 21% increase in MAP in Group F
as compared to only 13% in Group D which was significant (P=0.006).

The duration of recovery was similar in both the Groups. Post-operative sedation scores were
assessed using Modified Ramsay scale and results are given in table 6.

Groups
Sedation score
Group D Group F
1 1(2.0%) 0(0%)
2 25(50.0%) 10(20.0%)
3 24(41.4%) 34(58.6%)
4 0(0%) 6(12.0%)
Total 50 50

Table 6: Comparison of Sedation Score between the two Groups ‘
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Fig. 8: Comparison of Sedation Score between the two Groups

50% of the patients had a sedation score of 2 in Group D (Co-operative, oriented and tranquil)
as compared to 20% in Group F. Only 2% of them were anxious and restless in Group D. 41% of them
were drowsy and obeying commands (Score 3) in Group D as compared to 58% in Group F.

DISCUSSION: Laryngoscopy and endotracheal intubation are considered to be the most critical
events during general anaesthesia. They trigger a transient, but marked sympathetic response. The
resulting hemodynamic pressure response has been a constant problem for anaesthesiologists hence,
multiple pharmacological agents have been used to counter act this. Alpha-2 adrenergic drugs, such
as clonidine or dexmedetomidine attenuate these potentially harmful events during induction of
anaesthesia. In our study, we compared dexmedetomidine, a newer a-2 agonist with opioid, fentanyl
for attenuating hemodynamic response to laryngoscopy and tracheal intubation.

Dexmedetomidine has a unique pharmacological profile with sedation, analgesia,
sympatholysis, cardiovascular stability and a great advantage to avoid respiratory depression.
Dexmedetomidine increases hemodynamic stability by altering the stress induced sympatho adrenal
responses to intubation during surgery and during emergence from anaesthesia.1314.15

In the present study, the induction dose of thiopentone was significantly reduced in patient
receiving dexmedetomidine which is inconsistent with previous studies.1617 demonstrating the
anaesthesia potentiating effect of the drug.

According to previous study, tracheal intubation is associated with increases in heart rate,
arterial pressure and plasma catecholamine concentrations.® Various studies reported the effects of
dexmedetomidine on attenuation of stress response to endotracheal intubation.1920 In the present
study pre-treatment with dexmedetomidine 1pg/kg attenuated, but did not totally obtund the
cardiovascular responses to tracheal intubation after induction of anaesthesia. In all the patients,
heart rate and mean arterial pressure increased after laryngoscopy and tracheal intubation, and
these hemodynamic changes were greater with fentanyl as compared to dexmedetomidine.
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In addition to the beneficial property of alpha-2 agonists, authors have reported increase in
the risk of hypotension and bradycardia.2!

These effects have often been noticed in young healthy volunteers on rapid bolus
administration of the drug.! The present study findings corroborate with those of the previous
studies.222324 Bradycardia, a possible consequence of administration of o-2 agonist, was counteracted
by the use of atropine. Post-operative sedation scores were assessed using Ramsay sedation score.
Patients in Group D were more sedated compared to their counterpart (Group F), well oriented and
cooperative without any significant respiratory depression.

CONCLUSION: Preoperative infusion of 1ug/kg of both dexmedetomidine and fentanyl are effective
in attenuating the sympathetic responses to laryngoscopy and tracheal intubation however,
dexmedetomidine blunts this response more effectively than fentanyl. In addition dexmedetomidine
has significant anaesthetic sparing effect.

BIBLIOGRAPHY:

1. Menda F, Koner O, Sayin M, Ture H, Imer P, Aykac B. Dexmedetomidine as an adjunct to
anaesthetic induction to attenuate hemdynamic response to endotracheal intubation in
patients undergoing fast-track CABG. Ann card Anaesth 2010;13; 16-21.

2. Gunes Y, Gunduz M, Ozcengiz D, Ozbek H, Isik G. Dexmedetomidine- remifentanyl or propofol-
remifentanyl anaesthesia in patients undergoing intracranial surgery. Neurosurg Q 2005;
15:122-6.

3. Sturaitis M, Korin ], Swamidoss C, Moric M. Effects of intraoperative dexmedetomidine infusion
on hemodynamic stability during brain tumor resection. Anesthesiology 2002; 98: A-310.

4. Hall JE, Uhrich TD, Ebert TJ]. Sedative, analgesic and cognitive effects of clonidine infusions in
humans. Br ] Anaesth 2001; 86:5-11.

5. Bajwa SS, Kaur ], Singh A, Parmar SS, Singh G, Kulsheshtha A, et al. Attenuation of pressor
response and dose sparing of opiods and aneasthetics with pre-operative dexmedetomidine.
Ind. ] Anaesth 2012; 56:123-8.

6. Shizue M, Frank A, Dinenno, Michael |, Joyner, John H, et al. Selective a2-adnergic properties of
dexmedetomidine over clonidine in the human forearm. ] Appl Physiol 2005; 99:587-92.

7. Virtanen R, Savola JM, Saano P, Nyman L. Characterization of the selectivity, specificity and
potency of medetomidine as an alpha 2 adrenoceptor agonist. Eur ] Pharmacol 1988;150: 9-14.

8. Lehaman M, Wybitul K, Kapp R, Spielberger B, Keul ]. Correlations of hemodynamic parameters
with plasma catecholamines in patients with congestive cardio myopathy. Clin Caediol;
1982:5:493-99.

9. Chidsey CA, Braunwald E, Morrow AG, Mason DT. Myocardial norepinephrine concentration in
man. Effect of reserpin and of congestive heart failure. New Engl ] Med;1963:269:653

10. Charuluxananan S, Kyokong O, Somboonviboon W, Balmongkon B, Chevisomboonpan S.
Nicardipine versus lidocane for attenuating the cardiovascular response to endotracheal
intubation. ] Anesth 2000; 14:77-81.

11. Suparto S, Flores OC, Layusa CA. A randomized control trial on the effectiveness of
dexmedetomidine versus fentayl in attenuating the sympathetic response to direct
laryngoscopy and endotracheal intubation. Maj. Kedkt Indon 2010; 60:126-32.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 83/ Oct. 15, 2015 Page 14466



DOI: 10.14260/jemds/2015/2057

ORIGINAL ARTICLE

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Abou-Aras MH, Heier T, Cardwell JE. Dose of alfentanil needed to obtain optimal intubation
conditions during rapid-sequence induction anaesthesia with thiopentone and rocuronium. Br ]
Anesth 2007; 98:604-10.

Scheinin B, Linelgran L, Randell T, Scheinin M. Dexmedetomidine attenuates sympathoadrenal
response to tracheal intubation and reduces the need for thiopentone and perioperative
fentanyl. Br ] Anesth 1992; 68:126-39.

Jaakola ML, Ali-Melkkila T, Kongo A, Lallio A, Scheinin M. Dexmedetomidine reduces intraocular
pressure, intubation responses, and anaesthetic requirements in patients undergoing
ophthalmic surgery. Br ] Anaesth 1992; 68:570-5.

Lawrence C]. De Lango S. Effects of single pre-operative dexmedetomidine dose on isoflurane
requirements and perioperative hemodynamic stability. Anaesthesia 1997;52:736-44.

Ananta RE, Kanto JH, Scheinin M, Kallio A, Scheinin H. Dexmedetomidine, an a2 -adreno
receptor agonist, reduces anaesthetic requirement for patients undergoing minor
gynaecological surgery. Anesthesiology 1990; 73:230-5.

Vrashali MK, Sushma L, Ramesh N. Dexmedetomidine attenuates sympatho adrenal response to
teacheal intubation and reduces perioperative anaesthetic requirement. Ind ] Anaesth 2011;
55(4):352-57.

Shribman A], Smith G, Achola KJ. Cardiovascular and catecholamine responses to laryngoscopy
with and without tracheal intubation. Br ] Anesth 1987; 59:295-9.

Sajith S, Ranjith BK, Mahesh V, Ayya SS, Harsha R, Ravikumar G. The effects of
dexmedetomidine on attenuation of stress response to endotracheal intubation in patients
undergoing elective off-pump coronary artery bypass grafting. Ann Cardiac Anaesth 2012;
15:39-43.

Yazbek -Karam VG, Aouad MM. Perioperative uses of dexmedetomidine. Middle East ] Aesth
2006; 18:1043-58.

Techanivate A, Verawallaganon T, Saiyuenyong C, Areeuk P. Acomparison of dexmedetomidine
versus propofol on hypotension during colonoscopy under sedation. ] Anaesth Clin Res 2012; 3:
1-6.

Yildiz M, Tavlan A, Tuncer S, Reisli R, Yosunkaya A, Otelcioglu S. Effects of dexmedetomidine on
haemodynamic response to laryngoscopy and intubation.

Guler G, Akin Z, Tosun E, Eskitascoglu, Mizrak A, Boyaci. A. Single dose dexmedetomidine
attenuates airway and circulation reflexes during extubation. Acta Anaesthesiol Scand 2005;
49:1088-91.

Lawrence C], DeLanze S. Effect of single perioperative dexmedetomidine dose on isoflurane
requirements and perioperative hemodynamic stability. Anesthesia 1997; 52:730-44.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 83/ Oct. 15, 2015 Page 14467



DOI: 10.14260/jemds/2015/2057

ORIGINAL ARTICLE

AUTHORS:
1. Vishwanath R. Hiremath
2. N. Gnanasekar

PARTICULARS OF CONTRIBUTORS:

1. Professor and HOD, Department of
Anaesthesiology and Critical care, Shri
Sathya Sai Medical College and Research
Institute, Ammapettai, Kanchipuram.

2. Assistant Professor, Department of
Anaesthesiology and Critical care, Shri
Sathya Sai Medical College and Research
Institute, Ammapettai, Kanchipuram.

FINANCIAL OR OTHER
COMPETING INTERESTS: None

NAME ADDRESS EMAIL ID OF THE
CORRESPONDING AUTHOR:

Dr. N. Gnanasekar,

Department of Anaesthesiology and Critical care,
Shri Sathya Sai Medical College and Research
Institute,

Ammapettai-603108, Kanchipuram District.
Tamilnadu.

E-mail: matmon_3641@hotmail.com

Date of Submission: 23/09/2015.
Date of Peer Review: 24/09/2015.
Date of Acceptance: 07/10/2015.
Date of Publishing: 13/10/2015.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 83/ Oct. 15, 2015 Page 14468


mailto:matmon_3641@hotmail.com

