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' ABSTRACT ’ Smooth extubation requires absence of coughing, shivering, agitation with hemodynamic stability. Dexmedetomidine is
a drug which helps in smooth emergence from general anaesthesia if used judiciously. Its use as a bolus dose is associated
with hypotension and braycardia.] Hence, Dexmedetomidine used as an infusion intra-operatively was continued till the reversal of
neuromuscular blockade to see its effect on extubation. Aims: To observe the effect of continuous IV Dexmedetomidine infusion till the reversal
of neuromuscular blockade, on smooth emergence from general anaesthesia. Settings and Design: This randomized, single blinded study was
conducted on patients aged 18-65 years, ASA grade I-II-IITundergoing laparoscopic surgeries, at tertiary care centre. Methods and Material:
Patients were assigned to Group D(Dexmedetomidine) and Group C(control group). In group C, Dexmedetomidine infusion was stopped at
deflation of pneumoperitoneum while in group D, was continued till reversal of the neuromuscular blockade. Parameters noted were: Coughing,
shivering, sedation/agitation and hemodynamic parameters. Statistical analysis used: Chi-square test was used to contrast incidence of
coughing, shivering and sedation level. Fischer extract test was used to contrast hemodynamic parameters. Results: Incidence of coughing was
less in group D compared to group C, which was statistically significantat 5, 10 and 15 minutes. Incidence of shivering was less in group D, but it
was not statistically significant. Sedation/agitation were quite similar across groups, but group D patients tend to remain sedated slightly more
than group C. Almost all patients remained hemodynamically stable in both the groups. Conclusions: Use of Inj.Dexmedetomidine infusion was
effective in suppressing coughing and shivering during extubation withoutundue agitation/sedation, maintaining stable hemodynamics.
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Introduction:

Emergence from general anaesthesia may be associated with
coughing, agitation, hypertension, tachycardia and shivering.'
Coughing is an aerosol generating event.” COVID-19 pandemic has
sensitized us with the importance of developing techniques effective
in reducing such events and achieving a smooth emergence.
Dexmedetomidine is an o2 agonist, which can blunt hemodynamic
responses to extubation, has sympatholytic, sedative, analgesic and
anti-shivering properties without respiratory depression.’

In literature, researchers have tried it in various regimes to blunt the
sympathetic response to extubation.' Our aim was to extend the
infusions of Dexmedetomedine used during maintainence, till the
reversal of neuromuscular blockade to see whether this helps in
smooth extubation.

Subjects and Methods:

This prospective, randomized controlled study was approved by
institutional ethics committee
(IEC/HMPCMCE/120/Faculty/15/211/20) and registered under the
clinical trial registry of India (CTR1/2020/12/029517). After obtaining
written and informed consent from 100 patients aged between 18-65
years and ASA Grade I/II/III physical status, undergoing elective
laparoscopic surgeries under general anaesthesia with estimated
duration of 1-4 hours were included in the study. Patients who were
allergic to Dexmedetomidine, obesity with BMI>35 kg/m’, having
febrile illness, pregnant women and patients whose pre-operative heart
rate <60/min were excluded from the study.

Patients were randomly assigned into two groups Group C (Control)
and Group D (Dexmedetomidine) using computer generated random
numbers. In pre-operative room, baseline heart rate and blood pressure
were recorded. Injection Dexmedetomidine infusion was started at
loading dose (Imcg/kg over 15 minutes) prior to surgery. In the
operating room, routine monitors were applied viz. BP cuff,
electrocardiogram leads, Pulse oximeter probe, capnography (after
intubation), peripheral nerve stimulator (Train of four-TOF). In all
patients Inj dexmedetomidine infusion, was continued at maintainance
dose at the rate of 0.2-0.7 mcg/kg/hour titrated keeping the
hemodynamics within 20%of baseline values. This was done with
increments or decrements of 0.1pg/kg/hour every 5 minutes, as
required. Anaesthesia was induced using IV Glycopyrrolate
0.04mg/kg mg, IV Fentanyl 2 pg/kg, IV Xylocard 1.5 mg/kg, IV
Propofol 1.5-2 mg/kg, Vecuronium 0.1 mg/kg or Succinylcholine 2
mg/kg depending on the plan of airway management. After orotracheal
intubation, anaesthesia was maintained using O2+ air and Sevoflurane
1%-2% , using low flows in close circuit with volume controlled
ventilation ( tidal volume 7ml/kg and respiratory rate in order to

maintain the ETCO2 between 30-35 mmHg with FIO2 of 50%).
Intermittent doses of Inj Fentanyl (1/3 rd of loading) was given every
hour and Inj. Vecuronium was titrated according to TOF monitoring
i.e. was repeated on appearance of three twitches. After deflation of
pneumoperitoneum by the surgeon, concealed envelope containing the
group of patient was opened and thereby the participant was randomly
allocated to group C or group D. In Group C, Injection
Dexmedetomidine infusion was stopped at deflation of
pneumoperitoneum. In group D, Injection Dexmedetomidine infusion
was continued at maintainance dose. In all patients, at the end of
surgery (when skin suturing completed), Sevoflurane was stopped
(Defined as time zero or baseline of emergence process), fresh gas flow
was increased to 4-6 lit/min, and Ondansetron 4 mg IV was given. On
appearance of all four twitches of equal amplitude on TOF stimulation,
reversal of neuromuscular blockade (Neostigmine 0.05 mg/kg+
Glycopyrollate 0.01 mg/kg) was initiated. At the same time, injection
Dexmedetomidine infusion was stopped in Group D. Patient was
extubated when he/she was responding to verbal commands with
adequate tidal volume on spontaneous respiration. Cough scores,
number of coughing episodes, shivering ,sedation/agitation, systolic
BP, diastolic BP , heart rate, oxygen saturation and requirement of
supplemental oxygen were recorded every 5 minutes fora period of
30mins after extubation. Time to extubation was also recorded which
was defined as time from switching 'off' the Sevoflurane to removal of
the endotracheal tube.

Chi-square test was used to contrast incidence of coughing, shivering
and sedation level. Fisher-extract test was used to contrast
hemodynamic parameters.

Results:
*Table 1. Comaparison of incidence of Cough during Extubation
at different time points among both groups

COUGH |PRESENT/|STUDY CONTROL [P
ABSENT |GROUP D GROUPC |VALUE
Frequency|% S}r]equen %
5 58.0 |P=0.00
MINUTES |ABSENT |45 91.8%]29 v |
PRESENT |4 8.2% |21 ;“/2'0
0
10 50.0 |P<
MINUTES ABSENT |44 89.8% (25 % 0.001
PRESENT |5 10.2% |25 g/o.o
0
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15 ABSENT |48 98% |40 80% [P=0.02
MINUTES [pRESENT |1 2% |10 20%
20 ABSENT (48 98% |50 100 |P=0.31
MINUTES [pRESENT |1 2% o 0%
25 ABSENT |48 98% |50 100 |P=0.31
MINUTES |PRESENT |1 2% |0 0%
30 ABSENT |48 98% |50 100 |P=0.31
MINUTES |PRESENT |1 2% |0 0%

*Table 2. Comaparison of incidence of Shivering during
Extubation at different time points among both groups

SHIVERI |PRESENT|STUDY CONTROL [P

NG / GROUP D GROUP C VALUE
ABSENT §requenc % Ez(;que %

5 ABSENT |45 91.8%]38 76.0% |P=0.08

MINUTES p ESENT[4 82% 12 |24.0%

10 ABSENT |45 91.8%]39 78.0% [P=0.1

MINUTES) p ESENT|4 8.2% |11 22.0%

15 ABSENT |43 87.8%]|45 90% |P=0.34

MINUTES| e ESENT|6 12.2%|5 10%

20 ABSENT (47 95.9%)| 49 98% |P=0.55

MINUTES[pRESENT|2 4.1% |1 2%

25 ABSENT |47 95.9%)| 49 98% |P=0.55

MINUTES|pRESENT|2 4.1% |1 2%

30 ABSENT (49 100% |49 98% |P=0.32

MINUTES|prESENT|0 0% |1 2%

*Table 3. Comaparison of Sedation/Agitation during Extubation
at different time points among both groups

AGITATIO|PRESENT/ [STUDY CONTROL [P
N- ABSENT |GROUP D GROUP C VALUE
SEDATIO FREQU FREQU
N SCALE ENC?{ % ENC% %
5 ALERT& 633 P=0.90
MINUTES|CALM/ 31 0 |31 62%
DROWSY 0
SEDATED/ 36.7 .
AGITATED '8 % |1 38%
10 ALERT& 457 P=0.62
MINUTES|CALM/ 42 0 |41 82%
DROWSY 0
SEDATED/ 143 .
AGITATED |’ % | 18%
15 ALERT& 93.9 P=0.98
MIN CALM/ 46 0w |47 94%
UTE DROWSY ’
S
SEDATED/
AGITATED |? 6.1% |3 6%
20 ALERT& 93.9 P=0.30
MINUTES|CALM/ 46 0 |4 98%
DROWSY 0
SEDATED/
AGITATED | 6.1% |1 2%
25 ALERT& P=0.99
MIN CALM/ 48 98% |49 98%
UTE DROWSY
S SEDATED/
AGITATED | 2% |l 2%
30 ALERT& P=0.99
MINUTES|CALM/ 48 98% |49 98%
DROWSY
SEDATED/
AGITATED |1 2% |1 2%

Hemodynamic parameters were remained within 20% of baseline in
almost all patients of both the groups.

Discussion:
Extubation is a critical event during general anaesthesia, commonly

associated with hemodynamic disturbances and airway reflexes
which can cause hypertension, tachycardia, coughing , laryngospasm,
arrhythmias and bronchospasm.*

Expectoration of secretions that become aerosolized during extubation
could increase the risk of exposure to Covid 19 infection to the
involved health care personnel.’

Various drugs like Remifentanyl’, Esmolol’, Lignocaine®,
Dexmedetomidine’, have been introduced so far to reduce the
sympathetic response during emergence. Dexmedetomidine is a
selective a2-agonist which has analgesic, sedative, sympatholytic
properties without any respiratory depression.’ Hence, this drug is used
in anaesthesia intraoperatively to maintain haemodynamics " and as a
analgesic in a balanced anaesthesia technique' ,during extubation to
prevent agitation”” and give a smooth emergence. In our study, after
loading dose of lug/kg over 15 minutes, we have continued the
Dexmedetomidine infusion at maintainance dose of 0.2-0.7pg/kg/hr
till reversal of neuromuscular blockade and tried to see its effect on
emergence profile like coughing, shivering, agitation/sedation,
hemodynamic parameters postoperatively.

Coughing and bucking frequently accompanies tracheal extubation.”.
In our study, there was statistically significant lower incidence of
coughing in study group with maintainace infusion at 0.2 to 0.7
ng/kg/hour, at 5,10 and 15 minutes after extubation.

Sneha Suresh et al. in 2020 found that Dexmedetomidine 0.75 pg/kg,
30 minutes prior to extubation didn't affect the severity of cough."
whereas in our study we had given a bolus dose followed by infusion
till reversal of the neuromuscular blockade ,which gave us effective
cough suppression at extubation.

Park, Jeong-soo MD, et al. in 2016 found that Remifentanyl target
controlled infusion at 2.0 ng/ml reduces emergence cough more
effectively than single dose administration of Dexmedetomidine 0.5
ug/kg , 10 minutes before extubation.” They had discontinued the
Remifentanyl infusion in Dexmedetomidine group and gave the
Dexmedetomidine 0.5 pg/kg dose 10 minutes before the end of
surgery, while in Remifentanyl group, they continued the infusion till
extubation, That could be the reason why they got more cough
suppression in the Remifentanyl group.

Jae Hwan Kim et al. in 2019 found that single dose (0.5pg/kg) of
Dexmedetomidine combined with low dose of Remifentanyl infusion
at 1 ng/ml during emergence was not inferior to high dose of
Remifentanyl infusion at 2 ng/ml infusion alone, for cough
suppression in thyroidectomy.® Dexmedetomidine and Remifentanyl
both delay awakening and prolongs extubation. Hence, addition of
Dexmedetomidine to low dose of Remifentanyl resulted in effective
cough suppression than high dose of Remifentanyl alone.

Jeong Soo Lee et al. in 2014 found that in addition to infusion of low
dose target controlled Remifentanyl infusion , infusion of
Dexmedetomidine 0.5 pg/kg over 10 minutes at the end of surgery was
effective in suppressing cough incidence and severity.’ Combination of
a single dose of Dexmedetomidine and Remifentanyl infusion might
have induced a deeper level of sedation and more delay in awakening,
Hence resulted in suppression of incidence and severity of cough.

As seen in above studies, Remifentanyl as an infusion, was quite
effective in suppression of cough during extubation. As Remifentanyl
is not freely available in india, we used Dexmedetomidine infusion
instead of bolus dose to get similar effects without any side effects.

Varun Jain et al. in 2019 found that intra-operative use of
Dexmedetomidine at 0.2 pg/kg/hour in adults undergoing anterior
cervical discectomy and fusion surgery showed no difference in
incidence of coughing among both groups.” They used lowest
recommended dose of 0.2 pg/kg/hr, whereas in our study we used
titrated infusion (at 0.2 to 0.7 pg/kg/hour) to maintain cardiovascular
stability till reversal which gave us the desired effect without side
effects.

Qin Ye, et al. in 2021 found that administration of 0.6 pg/kg and 0.8
ng/kg Dexmedetomidine infusion, 10 minutes before induction can
decrease the incidence of cough during emergence compared to 0.4
ug/kg, in patients undergoing laparoscopic cholecystectomy.'* Instead
of giving bolus doses perioperatively , we titrated the infusion of
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Dexmedetomedine in our study as we had participants who were
hypertensive on anti-hypertensive medications and/or beta-blockers
which could have caused synergistic effects on haemodynamic
parameters .We found similar results in terms of cough suppression
especially in the first 15 mins after extubation .

Marie T. Aouad, et al. in 2019 found that Dexmedetomidine 1 pg/kg
dose before extubation was effective in providing best quality of
emergence in terms of suppression of cough, shivering, agitation and
hemodynamic stability, but caused hypotension. While, 0.5 pg/kg dose
was also effective in providing hemodynamic stability and in
suppression of shivering and agitation but less effective in cough
suppression.' Instead of giving bolus dose, we have continued the
infusion at 0.2-0.7 pg/kg/hour till the reversal of neuromuscular
blockade and found statistically significant cough suppression.

Post-operative shivering is a physiological response to hypothermia
and body's second heat preservation mechanism after peripheral
vasoconstriction."”

A lot of research has been done so far to attenuate the post-operative
shivering after spinal anaesthesia; but not many have done the research
to suppress the shivering after general anaesthesia. Various drugs have
been tried to suppress post-operative shivering. In our study, shivering
was observed to be less in Dexmedetomidine group than control group,
however the difference was not statistically significant.

Taku Nakagawa et al. in 2017 found that the incidences of post
anaesthetic shivering was significantly decreased in patients in whom
intravenous Tramadol given at induction of anaesthesia."

Sneha suresh et al. in 2020 found that effect of single dose of
Dexmedetomidine 0.75 pg/kg, 30 minutes prior to end of surgery, as
an infusion over 10 minutes, did not cause any significant difference in
suppression of shivering."

Xianhui Kang etal. in 2019 in the retrospective cohort study in patients
of lung surgeries found that intraoperative Dexmedetomidine infusion
resulted in less incidence of shivering.” In our study, we did not find
any statistical significant effect on postoperative shivering after
continuous infusion of Dexmedetomedine intraoperatively .

Dexmedetomidine causes central stimulation of parasympathetic
outflow and inhibition of sympathetic outflow from locus ceruleous in
the brainstem, thereby producing sedation.” In our study, we found
that most of the patients were calm and alert or drowsy in both the
groups. However, in the study group; patients tend to remain more
sedated clinically as compared to the control group.

Dong Jun Kim et al. in 2015 found that intraoperative
Dexmedetomidine infusion at 0.4 pg/kg/hour significantly decreases
emergence agitation and resulted in calm state in postoperative period
after orthopedic surgery in elderly patients.” We also observed similar
findings in both groups but predominantly in the study group.

P. Rani et al. in 2016 in found that single dose of
Dexmedetomidine(0.75 pg/kg), given 15 minutes before last surgical
suture, was able to achieve better sedation score compared to
Fentanyl.””  Instead of giving single dose, we continued the
Dexmedetomidine infusion and found that most of the patients were
awake but drowsy during emergence, which also would have been
beneficial in suppressing cough.

Laparoscopic surgeries are associated with significant alterations in
hemodynamics due to sympathetic stimulation, which results in
increase in heart rate, mean arterial pressure. Various drugs and
methods have been studied so far to attenuate hemodynamic
alterations like use of Propofol’, Esmolol’, Dexmedetomidine ' etc. In
our study, we found that, continuation of Dexmedetomidine infusion
till reversal of neuromuscular blockade, resulted in stable
hemodynamics (in terms of heart rate, systolic and diastolic blood
pressure were maintained within 20% of baseline) across both the
groups.

Nita Gosai et al. in 2015 proved that, Dexmedetomidine 0.5pug/kg was
more effective than Lignocaine 1.5mg/kg, in attenuating
hemodynamic response after extubation in intracranial surgery.” In
this study, 20% of the patients developed hypotension following
administration of Dexmedetomidine, which may be due to bolus dose.

In our study we continued the infusion at the maintenance rate (0.2-
0.7ug/kg/h) and found hemodynamics within 20% of its baseline
during emergence in majority of the patients.

Nirav Kotak et al. in 2018 demonstrated that patient in
Dexmedetomidine group had lower heart rate, systolic-diastolic blood
pressure and mean arterial pressure compared to Esmolol group during
extubation in abdominal and lower limb surgeries.”. In this study,
though both the drugs were able to attenuate stress response,
Dexmedetomidine was better for the above purpose. Moreover,
optimum dose of Esmolol and timing of its administration for
hemodynamic stability during extubation is not defined yet.”

Vatika Bhardwaj et al. in 2020 demonstrated that Dexmedtomidine
0.75 pg/kg, and 1 pg/kg, as 10 ml infusion over 10 minutes, were able
to attenuate increase in heart rate and mean arterial pressure .The 1
ng/kg dose was associated with hypotension. They proved that, 0.75
ng/kg was the optimal dose for maintaining hemodynamic stabilty
during extubation and facilitated smooth extubation, without undue
sedation.” They did their study in hypertensive patients and gave
bolus doses over 10 minutes prior to extubation, while we have given
infusion and found similar hemodynamics during emergence.

While, Kwon-Hui Seo et al. in 2014 also proved that intravenous
infusion of 0.5 pg/kg Dexmedetomidine, 30 minutes before end of
surgery, was effective in attenuation of cardiovascular response to
emergence without prolonging extubation time. Doses more than 0.5
png/kg did not have any additional advantage on cardiovascular
response, but it prolonged the extubation time.” Though higher dose
more than 0.5 pg/kg was effective in suppression of cough shivering
etc during emergence, but they caused dose dependent hypotension
and delayed extubation.

In our study, instead of bolus dose, we have given infusions of
Dexmedetomidine at a maintainance rate and seen similar results.

Avneesh Khare et al. in2017 gave loading dose of Dexmedetomidine
followed by infusion at 0.6 pg/kg in the laparoscopic surgeries and
found that mean arterial pressure and heart rate were significantly
reduced after intubation at various time points.”” They found stable
hemodynamics intraoperatively with maintainance rate at 0.6 pg/kg.
We continued the Dexmedetomidine infusion at 0.2-0.7 pg/kg till
reversal and found similar results.

Limitations of our study: We have done this study in surgeries lasting
for 2-3 hours, hence in prolonged surgeries, use of Dexmedetomidine
infusion might lead to more sedation and/or hemodynamic instability
and needs to be evaluated for the same .

Conclusion: We conclude that, continuation of Dexmedetomidine
infusion till reversal of neuromuscular blockade, was able to suppress
cough and shivering during emergence with stable hemodynamics
without agitation or undue sedation.

:\“‘\-
HTS
P

Ca-mmrigaes i

. Rl Shurianal. Pt

erertrmmet o Armctbvenin, P Miaicnl Cofiege & B8 rasstal, Kavmens

| INDIAN JOURNAL OF APPLIED RESEARCH | 9




Volume - 13 | Issue - 05 | May - 2023 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

Curiginal

Document Information

Analyzed document
Submitted

Submitted by
Submitter email hemiatavk@chanutarhealth org
Similarity ox
Analysis address hemilatavi bhakopanalyss ukund com

REFERENCES

1. Marie T. Aouad, MD,* Carine Zeeni, MD,* Rony Al Nawwar, MD,* Sahar M. Siddik-
Sayyid, MD, MHPE,*Hanane B. Barakat, MD,T Sandra Elias Dexmedetomidine for
Improved Quality of Emergence From General Anesthesia: A Dose-Finding Study.
Anesthetic clinical pharmacology, 2019.

2. David F. D'Silva, Timothy J. McCulloch, Jessica S. Lim, Sanchia S. Smith Daniel
Carayannis. Extubation of patients with COVID-19, British Journal of Anaesthesia
2020,

3. Janardhana VK, Thimmaiah V. A Prospective, randomized, single-blind, comparative
study of dexmedetomidine and propofol infusion for intraoperative hemodynamics and
recovery characteristics in laparoscopic surgeries. Anesth Essays Res 2019.

4. AtefMohamed Sayed Mahmoud, Safaa Gaber Ragab, Joseph Makram Botros. Reliable
and rapid smooth extubation after Ketofol for induction of general anesthesia in
Laparoscopic Drilling of polycystic ovary: A randomized controlled trial. 2020

5. Sibert K S, Long J L, Haddy S M. Extubation and the Risks of Coughing and
Laryngospasm in the Era of Coronavirus Disease-19 (COVID-19). Cureus, 2019.

6. Jac Hwan Kim, Sung Yeon Ham, Do-Hyeong Kim, Chul Ho Chang, Jeong Soo Lee.
Efficacy of Single-Dose Dexmedetomidine Combined with Low-Dose Remifentanil
Infusion for Cough Suppression Compared to High-Dose Remifentanil Infusion: A
Randomized, Controlled, Non-Inferiority Trial Int. J. Med. Sci. 2019.

7. Kotak N, Mamde R, Desai PM. Prospective randomized comparative trial of
dexmedetomidine versus esmolol for attenuation of extubation response. Med J DY
Patil Vidyapeeth 2019.

8. Gosai ND, Jansari AH, Solanki RN, Patel DP, Prajapati DN, Patel BM. A comparative
study of the effect of dexmedetomidine and lignocaine on hemodynamic responses and
recovery following tracheal extubation in patients undergoing intracranial surgery. Int J
Basic Clin Pharmacol 2015.

9. Jeong Soo Lee, Seung Ho Choi, Young Ran Kang, Yunhee Kim, Yon Hee Shim,
Efficacy of a single dose of dexmedetomidine for cough suppression during anesthetic
emergence: arandomized controlled trial, Can J Anesth/J Can Anesth ,2015.

10. Khare A, Sharma SP, Deganwa ML, Sharma M, Gill N. Effects of dexmedetomidine on
intraoperative hemodynamics and propofol requirement in patients undergoing
laparoscopic cholecystectomy. Anesth Essays Res 2017

11.  Kateryna Bielka, Turii Kuchyn, Volodymyr Babych, Kseniia Martycshenko and Oleksii
Inozemtsev. Dexmedetomidine infusion as an analgesic adjuvant during laparoscopic
cholecystectomy: arandomized controlled study. BMC Anesthesiology 2018.

12, Jian Zhang, Yang Yu, Shuai Miao,Lu Liu, Shuyuan Gan, Xianhui Kang, etal. Effects of
peri-operative intravenous administration of dexmedetomidine on emergence agitation
after general anesthesia in adults: a meta-analysis of randomized controlled trials, Drug
Design, Development and Therapy, 2019.

13. JainV, Chaturvedi A, Pandia MP, Bithal PK. Effect of dexmedetomidine on recovery
profile of patients undergoing anterior cervical discectomy and fusion. J Anaesthesiol
Clin Pharmacol 2019.

14.  Suresh S, Rajan S, Varghese R, Kumar L. Effect of single dose dexmedetomidine given
prior to extubation on extubation conditions in adult patients following general
anaesthesia. Indian J Clin Anaesth 2020

15.  Park, Jeong-Soo MD; Kim, Ki-Joon MD, PhD; Lee, Jac Hoon MD; Jeong, Woong-Yoon
MD, PhD; Lee, Jeong-Rim MD, PhD. American Journal of Therapeutics, 2016.

16.  Qin Ye, Fangjun Wang , Hongchun Xu, Le Wu and Xiaopei Gao Effects of
dexmedetomidine on intraoperative hemodynamics, recovery profile and postoperative
pain in patients undergoing laparoscopic cholecystectomy: a randomized controlled
trial, BMC Anaesthesiology,2021

17. Maria Bermudez Lopez. Postanaesthetic shivering — from pathophysiology to
prevention. Romanian Journal of Anaesthesia and Intensive Care 2018

18.  Taku Nakagawa, Miki Hashimoto, Yasunori Hashimoto, Kazuhiro Shirozu , Sumio
Hoka. The effects of tramadol on postoperative shivering after sevoflurane and
remifentanil anesthesia, BMC Anesthesiology, 2017.

19.  Xianhui Kang, Xiaodong Tang, Yang Yu, Fangping Bao, Shuyuan Gan, Wei Zheng, et
al. Intraoperative dexmedetomidine infusion is associated with reduced emergence
agitation and improved recovery profiles after lung surgery: a retrospective cohort study
Drug Design, Development and Therapy,2019.

20. Rani P, Hemanth Kumar VR, Ravishankar M, Sivashanmugam T, Sripriya R,
Trilogasundary M. Rapid and reliable smooth extubation — Comparison of fentanyl with
dexmedetomidine: A randomized, double-blind clinical trial. Anesth Essays Res 2016.

21. Dong Jun Kim, Sang Hun Kim, Keum Young So and Ki Tae Jung. Effects of
dexmedetomidine on smooth emergence from anaesthesia in elderly patients
undergoing orthopaedic surgery, BMC Anesthesiology, 2015.

22.  Bhardwaj V, Singha D, Pathania A, Chaudhary U, Chaudhary S. Comparing different
doses of dexmedetomidine in attenuating extubation response in hypertensive patients
undergoing laparoscopic cholecystectomy. Bali J Anaesthesiol 2021.

23.  Kwon-Hui Seo, Yong-Il Kim, Yong-Shin Kim Optimal dose of dexmedetomidine for
attenuating cardiovascular response during emergence in patients undergoing total
laparoscopic hysterectomyJournal of International Medical Research 2014.

10 I INDIAN JOURNAL OF APPLIED RESEARCH I




