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Abstract

Background: The objective of this study was to compare the effects of intravenous dexmedetomidine and
saline placebo on intra operative haemodynamics in hypertensive patients.

Methods: In a double blinded trial, forty hypertensive patients were randomly allocated to receive either
dexmedetomidine 0.5 ug /kg/h (Group D) (n = 20) or saline placebo (Group N) (n = 20) intra-venously,
started immediately after intubation. Heart rate (HR) and mean arterial pressures (MAPS) were recorded
throughout.

Results: Dexmedetomidine caused significant fall in MAP, 15 min after starting infusion (P<0.001). Also,
patients in group D had fall in heart rate and MAP (P= 0.244) while in Group N showed mild increase in
heart rate and a highly significant fluctuation in MAP (P<0.001).

Conclusion: These findings suggest that an infusion of dexmedetomidine in hypertensive patients
attenuates circulatory reflexes during surgery and at extubation, thus provided stable haemodynamics both
intra operatively and at extubation.

Keywords: Dexmedetomidine; hypertension; responses; tracheal; extubation.

Introduction myocardium to ischemia that may be life
The perioperative management of hypertensive threatening in a vulnerable hypertensive ) patient.
patients is quite challenging. The progressive Modern anaesthesia practices, therefore, plan to
ventricular hypertrophy with its consequent prevent sympathetic discharge and provide
diastolic dysfunction is known to occur in haemodynamic stability perioperatively. In last
hypertensive patients . Tachycardia could occur few years, a great enthusiasm has been shown
in association with stress responses induced by towards the use of 02 agonists in anaesthesia
surgery and anaesthetic manoeuvres like direct practice because of their anxiolytic, sedative,
laryngoscopy, tracheal intubation and extubation sympatholytic and analgesic sparing
due to severe sympathetic stimulation. The properties®8%Y. Dexmedetomidine, introduced in
haemodynamic  changes predispose  the 1999 for human use, is a selective a2 agonist
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possessing all the properties of a2 agonist without
respiratory depression®. Intravenous use of
dexmedetomidine in the perioperative period is
found to decrease serum catecholamine levels by
90%, to blunt the haemodynamic response to
laryngoscopy, tracheal intubation and extuba-
tion, to provide sedation, without respiratory
depression. In poorly controlled hypertensive, a
more severe haemodynamic response to
laryngoscopy and intubation is seen ®.

The primary aim of this study was therefore, to
evaluate the effects of dexmedetomidine infusion
on haemodynamic response to laryngoscopy,
endotracheal intubation and extubation in
hypertensive patients undergoing major surgery.
The secondary aims were to observe the
occurrence of adverse effects*®).,

Methods

This  prospective, randomised, double blind,
placebo controlled clinical study was done on
forty hypertensive patients between 18 and 65
years, of either sex and posted for major surgery
under general anaesthesia. Patients with decreased
autonomic control such as the elderly, diabetic
patients, full stomach patients like pregnant or
lactating women, patients with uncontrolled
hypertension (systolic blood pressure [BP]
>160mmHg or diastolic BP>100 mmHg), history
of ischemic heart disease, cerebrovascular disease,
impaired liver or renal functions were not
considered for the study.

The patients were randomly allocated into two
groups of 20 patients each, Group N (patients
receiving normal saline 0.9% infusion), Group D
(patients receiving dexmedetomidine infusion 0.5
mcg/kg/h). Infusion was prepared according to the
group allotted. To prepare the infusion,
dexmedetomidine 1 ml containing 100 pg of the
drug was withdrawn in a 50 ml syringe and was
diluted up to 50 ml with normal saline resulting in
the final concentration of 2 mcg/ml. Dexmedeto-
midine or normal saline infusion was given
through syringe infusion pump. Depending on the
weight of the patient, the pump was set so as to

deliver the targeted infusion rate. Thus, the
syringe was same, volume of prepared solution
was same, only the rate of injection was different
according to the weight and group of patient.
Premedication was administered with tablet
ranitidine 150 mg and tablet diazepam 5 mg on
the night before and on the morning of surgery.
All anti-hypertensives except angiotensin  —
converting enzyme inhibitors were continued.
Before induction of anaesthesia, premedication in
the form of injection glycopyrrolate 8 mcg/kg IV
and injection midazolam 1 mg and morphine
0.1mg/kg IV was given as per the institutional
protocol. A multipara monitor was attached and
the baseline pulse rate (PR), mean arterial
pressure (MAP) and oxygen saturation were noted
down. A wide bore intravenous cannula was
inserted for giving the intravenous fluids.
Pre-oxygenation was performed for 3 min.
Patients were induced with injection propofol 2
mg/kg intravenously followed by injection
succinyl choline 1.5 mg/kg intravenously. Trachea
was intubated with appropriate size cuffed
endotracheal tube. Anaesthesia was maintained
with Oz: N, O (3:1), and injection vecuronium
bromide [0.1 mg/kg] as a muscle relaxant. Drug
infusion at the rate of 0.5 ng /kg/h was started as
soon as the induction and intubation was over
.Drug infusion and anaesthetic agents were
stopped at the end of surgery. Reversal was
carried out as also extubation by conventional
methods. All the patients were observed for vital
parameters like PR, MAP and SpO , at regular
intervals including before starting the infusion
(baseline), 15 min after starting the infusion, at the
time of extubation, 1 minute and 5 minutes after
extubation.

Throughout the study, patients were observed for
any adverse effects like bradycardia, tachycardia
(PR less than or more than 20% of pre-operative
level respectively on two consecutive readings),
hypo and hypertension (MAP less than or more
than 20% of pre-operative level respectively on
two consecutive readings). None of the patients in
both the groups showed such changes.
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We took 20 patients in each group. The results
were tabulated and statistically analysed using
SPSS (Statistical Package for Social Sciences)
Software version 17.0, Chi-square test was used
for qualitative data (sex, PR, blood pressure) and
the results were expressed as mean + standard
deviation. P >0.05 was considered insignificant,
<0.05 as significant and highly significant if
P<0.001.

Results

All the three groups under study were comparable
to each other with respect to age, sex, weight,
duration of surgery and anaesthesia [Table 3].
There was no significant difference among the
three groupsin reference to the baseline PR and
the MAP.

Table 3 Demographic Data.

Table 4 changes in PR (beats per minute)

Parameters Group D Group N P
(n=20) (n=20)
Age in years 4919 58.945.2
(mean£SD)
Sex
Male 12(20) 11(20) 0.749
Female 8(20) 9(20)
Weight in kg 59.7£7.7 55.9+4.7 0.071
(mean£SD)
Duration of 1.6+0.7 1.6+0.5 0.632
anaesthesia (in hours)
Duration of surgery (in 1.6+0.7 16+ 05 | 0.632
hours)
Time to extubation 10.00£1.214 | 5.70+£1.342 | <0.001
Time to recovery 7.5£1.3 45+1.8 | <0.001

Heart Rate
In the dexmedetomidine group, after starting the
infusion, the PR remained almost the same as the

(mean£SD)
HR Group D Group N P
Before starting infusion 72.2+9.7 70.1+55 | 0.416
15 minutes after starting | 65.3*11.7 | 68.9+7.3 | 0.244
infusion
At extubation 75.549.1 71.845.9 | 0.137
1 minute after extubation | 73.848.3 714459 | 0.311
5 minutes after | 71.0£10.6 | 75.4+6.9 | 0.133
extubation
HR-heart rate, SD- standard deviation.
Figure 1 Heart rate variation over time
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Mean arterial pressure

Base line MAP in both the groups were
comparable. (P=0.386). Fluctuating levels of
MAP was seen in Group N (97.5 £3.8 to 90.5+8.6
mmHg) P<0.001. In Dexmedetomidine group,
MAP reduced significantly 15 min after starting
the drug P<0.001, but then, remained almost the
same even 5 minutes after extubation;[Figure
2];97.0+3.7 baseline to 83.1+5.9 mmHg at 15 min
after starting infusion and 86.9 £7.0 mmHg, 5 min
after extubation.

Figure 2 Mean arterial pressure variation over
time

pre-infusion level [Table 4]. After intubation and 1207
extubation, the PR and MAP increased above the 100 T_E—E\A'
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Discussion

Dexmedetomidine offers the benefit of producing
light sedation with minimal respiratory
depression, in attenuating airway reflex responses
to tracheal extubation and maintaining
hemodynamic  stability —without prolonging
recovery when used in the absence of other
sedative or analgesic agents™” .The anaesthetic-
and analgesic-sparing effects of dexmedetomidine
have been well documented in animal and human
studies®*'®. Dutta et al™® reported that a dexme-
detomidine plasma concentration of 0.66 ng/mL
reduced the propofol dose required for sedation
and induction of anaesthesia by 40% to 70%.
Haemodynamic stability is of paramount
importance in hypertensive patients & 2 7
especially when there is anassociated diastolic
dysfunction. In the present study, we compared
the dexmedetomidine group with saline for
perioperative haemodynamic stability. Infusion
rates with or without bolus dose varying from 0.1
to 10 pg /kg/h “2*9have been studied. The
reported incidence of hypotension and bradycardia
in  patients  receiving dexmedeto-midine for
sedation commonly exceeds 50 %”). Low dose
infusion of 0.25-0.5 pg/kg/h results in a
monophasic response of 10-15% fall in mean
arterial blood pressure and HR #5691 ' A recent
echocardiographic assessment of the cardiac
function © of patients receiving dexmedeto-
midine infusion did not demonstrate  an
impairment in systolic or diastolic function but did
find areduction in cardiac output because of a
negative  chronotropic effect of dexmedeto-
midine. Of note, these data were obtained in
younger, otherwise-healthy patients undergoing
procedural anaesthesia for orthopaedic surgery.
However,  further investigation into the
mechanism of dexmedetomidine-associated hemo-
dynamic instability is warranted .

In our study, we first studied using saline placebo
infusions for maintenance of anaesthesia. Though
it showed not much rise in HR and MAP at
intubation, the control was not very effective at
the time of surgery and extubation, and the HR

and MAP both increased above pre-infusion levels
and MAP showed fluctuations throughout surgery
and at extubation®”. Then we studied with
dexmedetomidine infusion at 0.5 pg /kg/h .The
results were quite satisfactory with this dose
regime, HR and MAP were always below pre-
infusion levels in group D (P<0.001).

Pry’s Roberts and his colleagues established that
poorly controlled hypertensive patients have a
more vigorous cardiovascular response to
laryngoscopy and intubation than do normoten-
sives or well controlled hypertensives”. Our
study confirms the fact that critical incidences like
laryngoscopy and intubation, and extubation do
cause significantly high fluctuations in the MAP
and HR in hypertensive patients undergoing major
surgery as seen in group N. Dexmedetomidine
attenuates this sympathoadrenal response and
provides haemodynamic stability @712 The
effective attenuation dose with minimum side
effects like postoperative nausea and vomiting,
noted in our study, was 0.5ug/kg/h infusion 19,
Apart from providing stress response attenuation,
the added effects of dexmedetomidine are
sedation and analgesia.. It is better to observe
patients for 120 min as elimination half-life of
dexmedetomidine is 2 h

Conclusion

Low dose infusion of dexmedetomidine at the rate
of 0.5 mcg/kg/h without any bolus dose serves as
a very useful technique to control haemodynamic
stress response to surgery and extubation in
hypertensive patients undergoing major surgery. It
also provides lighter sedation and reduces the
post-operative analgesic requirements without any
significant adverse effects.

Sources of support in the form of grants: nil

References
1. Howell SJ, Sear Sear JW, Foéx P.
Hypertension, hypertensive heart disease
and Perioperative cardiac risk. Br J
Anaesth 2004; 92: 570-83.

Sheeba Franklin et al JIMSCR Volume 05 Issue 07 July 2017

Page 25717




. Bhana N, Goa KL, McClellan KJ. Dexm-
edeetomidine Drugs 2000; 59; 263-8.
. The effect of Intraoperative Dexmede-
tomidine on Postoperative Analgesiaand
sedation in Paediatric Patients Undergoing
Tonsillectomy and  Adenoidectomy...
Olutove , Olutoyin A.; Glover, Chris D.;
Diefenderfer, John W.; More Anesthesia &
Analgesia. 111(2):490-495, August 2010.
. The effect of Intraoperative Dexmede-
tomidine on Postoperative evaluation of
Dexmedetomidine 0.5 pg/kg and 1 pg/kg
in Blunting the Responses to Laryngo-
scopy and intubation. Rachit B, HS Nanda,
Mahesh K. International journal of
Scientific Study 2016, 3(11); 147-153.
Menda F, , Koner O, Sajin M, Ture H ,
Imer P ,Aykac B . Dexmedetomidine as an
adjunct to anaesthetic induction to
attenuate  haemodynamic response to
endotracheal  Intubation in  patients
undergoing fast-track CABG. Ann Card
Anaesth 2010; 13: 16-21.
. Comparison of dexmedetomidine with
fentanyl for maintenance of intraoperative
Hemodynamics in hypertensive patients
undergoing major surgery; a randomized
Controlled trial. Kanchan V , Bigi ,
Arumugham vasudevan , Prasanna Udipi
Bidkar. Anaesthesia: essays and researches
2016; 10:332-7.
. Auditory Evoked Potentials Compared
With Bispectral Index for Monitoring of
Midazolam and Propofol Sedation during
Colonoscopy. Comparison between AEP
and BIS. Stefen von Delius, Philipp Thies,
Thomas Rieder, Stefan Wagenpfeil, Esther
Herberich and Artemisia Karagianni,
Eckart Frimberger, Alexander Meining,
Leopold Ludwig, Matthias PA Ebert,
Ewert  Schulte-Frohlinde, Bruno  Neu,
Christian Prinz, Roland M  Schmid
and Wolfgang Huber.  The American
Journal of Gastroenterology 104, 318-325.
(February 2009).

10.

11.

12.

13.

14.

15.

Sheeba Franklin et al JIMSCR Volume 05 Issue 07 July 2017

Dexmedetomidine Combined with General
Anaesthesia Provides Similar
Intraoperative stress Response Reduction
When Compared with a Combined
General and Epidural  Anaesthetic
Technique. Li Yun; Wang, Bin; Zhang, Li-
Li; More. Anesthesia &Analgesia.
122(4):1202-1210, April 2016.

Lee, Choi YS, Hong GR, Oh YJ.
Echocardiographic evaluation of  the
effects of dexmedetomidine on cardiac
function  during  total intravenous
anaesthesia. Anaesthesia. 2015;70:1052-9
Gurbet, Basagan-Mogol E, Turker G,
Ugun F, Kaya FN, Ozcan B. Intraope-
rative Infusion of dexmedetomidine
reduces perioperative analgesic require-
ments. Can J Anaesth 2006; 53:646-52.
Risk Factors for Dexmedetomidine-
Associated Hemodynamic Instability in
Noncardiac Intensive Care Unit Patients.
Ice, Calvin J.; Personett, Heather A.;
Frazee, Erin N.; More Anesthesia &
Analgesia.122(2):462-469 February 2016.
Bindu B, Pasupuleti S, Gowd U P, Gorre
V, Murthy RR, Laxmi MB. A double
Blind, randomized, controlled trial to study
the effect of dexmedetomidine on
hemodynamic responses during tracheal
extubation. J Anaesthesiol Clin Pharmacol
2013; 162-7.

Meert TF, De Kock M. Potentiation of the
analgesic properties of fentanyl- like
opioids With alpha2-adrenoceptor agonists
in rats. Anesthesiology 1994; 81: 677-88.
Scheinin B, Lindgren L, Randell T, Sche-
inin H, Scheinin M. Dexmedetomidine
attenuates Sympathoadrenal responses to
tracheal intubation and reduces the need
for thiopentone and Perioperative
fentanyl. Br J Anaesth 1992; 68: 126-31.
Dutta S, Karol MD, Cohen T, Jones RM,
Mant T. Effect of dexmedetomidine On
propofol requirements in healthy subjects.
J Pharm Sci 2001; 90:172-81.

Page 25718




16. Bhattacharjee DP, Nayek SK, Dawn S,
Bandopadhyay G, Gupta K. Effects Of
dexmedetomidine on haemodynamics in
patients undergoing laparoscopic
Cholecystectomy - A comparative study.
J Anaesth Clin Pharmacol 2010; 2:45-8.

17. Keniya VM, Ladi S, Naphade R.
Dexmedetomidine attenuates sympatho-
adrenal response to tracheal intubation and
reduces perioperative anaesthetic require-
ment. Indian J Anaesth 2011; 55:352-7.

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

19. Lin TF, Yeh YC, Lin FS, Wang YP, Lin
CJ, Sun WZ, et al. Effect of Combining
dexmedetomidine and morphine for
intravenous patient-controlled analgesia.
Br J Anaesth 2009; 102:117-22.

Sheeba Franklin et al IMSCR Volume 05 Issue 07 July 2017

Page 25719




	ft4
	ft11
	ft12
	ft14
	ft13
	Conclusion
	Reference

