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INTRODUCTION 
 

Many drugs like clonidine, dexmedetomidine, nalbuphine, etc. 
have been studied as an adjuvant to general anaesthesia for 
haemodynamically stability during laryngoscopy and 
intraoperative period as well as postoperative analgesia for 
better patient outcome (Mondal, 2014). Laryngoscopy and 
orotracheal intubation is associated with haemodynamic 
response and a rise in plasma concentrations of catecholamine 
like noradrenaline, adrenaline and dopamine. The 
hemodynamic response to laryngoscopy and 
described in 1940 by Reid and Brace (Reid, 1940). Rise in 
sympathetic hormones during intubation is associated with 
complications in high risk patients which can increase
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ABSTRACT 

Background- As an anesthetic adjuvant, nalbuphine and dexmedetomidine have been shown to 
provide good perioperative hemodynamic stability with decrease in the intraoperative inhalational 
agents requirement and also provides adequate postoperative analgesia.
Methods- 60 adult patients of ASA grade I and II were randomly divided into 2 groups of 30 each. 
Group A received Inj. Nalbuphine 0.3mg/kg i.v.and Group B received Inj. Dexmedetomidine 1 
mcg/kg i.v. over 10 minutes, given prior to induction. All patients w
rate, SBP and DBP. Thereafter haemoynamic parameters were noted at different time intervals. The 
RE(response entropy) and SE(state entropy) was maintained between 40 and 60 and also the 
concentration of sevoflurane required to maintain adequate depth was noted.Postoperative analgesia 
was assessed by VAS score.  
Results- Intraoperatively there was no significant difference in the heart rate, SBP and DBP of 
patients of both the groups (p- value >0.05). But there was a transient
in heart rate in Group B immediately after administration of  study drug. (p
requirement of sevoflurane concentration was significantly less in Group A as compared to Group B 
intraoperatively (p>0.05). The mean duration of first rescue analgesia after surgery was 5hours 45 
minutes in Group A whereas 2hours 15min in Group B. 
Conclusion- Both the drugs as an adjuvant to general an aesthesia attenuate stress response to various 
noxious stimuli and maintain hemodynamic stability throughout the surgery and decrease the 
requirement of inhalational agent. Nalbuphine provides better analgesia and reduces requirement of 
postoperative analgesia as compared to dexmedetomidine. Thus, nalbuphine is more advantageous 

ant to general anaesthesia. 

This is an open access article distributed under the Creative Commons Att
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Many drugs like clonidine, dexmedetomidine, nalbuphine, etc. 
have been studied as an adjuvant to general anaesthesia for 
haemodynamically stability during laryngoscopy and 
intraoperative period as well as postoperative analgesia for 

tient outcome (Mondal, 2014). Laryngoscopy and 
ated with haemodynamic 

ma concentrations of catecholamine 
like noradrenaline, adrenaline and dopamine. The 
hemodynamic response to laryngoscopy and intubation was 
described in 1940 by Reid and Brace (Reid, 1940). Rise in 
sympathetic hormones during intubation is associated with 
complications in high risk patients which can increase 
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morbidity as well as mortality in some patients (Fox, 1977 and 
Derbyshire, 1983).  Nalbuphine is an agonist an
acting on μ receptors as antagonist and 
with analgesic potency equal to morphine and its antagonistic 
potency is approximately 1/4th that of nalorphine. Its 
cardiovascular stability, longer duration of analgesia, no 
respiratory depression, less nausea and vomiting and potential 
safety in over dosage makes it an ideal analgesic for use in 
balanced anaesthesia (Klepper 
1984). α-2 adrenergic agonists decrease sympathetic tone and 
pre-operative use of clonidine, an α
been shown to blunt the hemodynam
stimulation and to prevent the overall hemodynamic variability 
(Keniya et al., 2011). Dexmedetomidine, a more specific and 
selective α-2 adrenergic agonist than clonidine has a shorter 
duration of action than clonidine (Wijeysundera
and because of its sedative and analgesic properties it also can 
be used as an adjunct to general anesthetics.
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As an anesthetic adjuvant, nalbuphine and dexmedetomidine have been shown to 
rioperative hemodynamic stability with decrease in the intraoperative inhalational 

agents requirement and also provides adequate postoperative analgesia. 
60 adult patients of ASA grade I and II were randomly divided into 2 groups of 30 each. 

Group A received Inj. Nalbuphine 0.3mg/kg i.v.and Group B received Inj. Dexmedetomidine 1 
over 10 minutes, given prior to induction. All patients were observed for baseline pulse 

rate, SBP and DBP. Thereafter haemoynamic parameters were noted at different time intervals. The 
RE(response entropy) and SE(state entropy) was maintained between 40 and 60 and also the 

to maintain adequate depth was noted.Postoperative analgesia 

Intraoperatively there was no significant difference in the heart rate, SBP and DBP of 
value >0.05). But there was a transient rise in SBP and DBP  and fall 

in heart rate in Group B immediately after administration of  study drug. (p- value <0.05). The 
sevoflurane concentration was significantly less in Group A as compared to Group B 

mean duration of first rescue analgesia after surgery was 5hours 45 

aesthesia attenuate stress response to various 
dynamic stability throughout the surgery and decrease the 
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morbidity as well as mortality in some patients (Fox, 1977 and 
Derbyshire, 1983).  Nalbuphine is an agonist antagonist opioid 
acting on μ receptors as antagonist and ê receptor as agonist 

analgesic potency equal to morphine and its antagonistic 
ly 1/4th that of nalorphine. Its 

cardiovascular stability, longer duration of analgesia, no 
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balanced anaesthesia (Klepper et al., 1986 and Lake et al., 

2 adrenergic agonists decrease sympathetic tone and 
operative use of clonidine, an α-2 adrenergic agonist has 

been shown to blunt the hemodynamic responses to noxious 
stimulation and to prevent the overall hemodynamic variability 
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Aims and Objectives 
 
The aims of our comparative study between two adjuvants, 
injection nalbuphine and inj. Dexmedetomidine were, to 
observe the effects of these drugs on haemodynamic response 
during laryngoscopy, intraoperative vitals, depth of 
anaesthesia, intra and postoperative analgesia and any 
significant side effect and complication. 
 
Procedure 
 
After institute's ethical committee approval & obtaining an 
informed consent, 60 patients were included in a randomized 
prospective controlled study from January 2015 to October 
2015 at B.J.M.C., Ahmedabad.  
 
Inclusion criteria 
 
 Age group 18years to 60years. 
 Patients with  ASA  status  I and II.  

 
Exclusion criteria 
 
 Unwilling to give consent.  
 History of allergy to drugs. 
 Patients predicted with difficult intubation, prolonged 

laryngoscopic time (>30 seconds). 
 Patients with hypertension, cardiac, coronary, renal, 

hepatic, cerebral diseases and vascular diseases.  
 Pregnant woman. 

 
All the patients were assessed a day before surgery. Routine 
investigations were done. Airway assessment was done by 
mallampati gradation and mallampati grade 1 and II patients 
were selected for the study. 60 adult patients considered for 
study were divided into 2 groups of 30 members each 
randomly.  
 
 Group A received Inj.  Nalbuphine 0.3 mg/kg  i.v.over 10 

minutes. 
 Group B received Inj.  Dexmedetomidine 1mcg/kg  i.v.over 

10 minutes. 
 

After taking the baseline pulse rate, systolic blood pressure 
(SBP), diastolic blood pressure (DBP), ECG, EtCO2& SPO2, 
a wide bore IV line was secured & infusion of DNS was 
started. Study drug was given 3 minutes  prior to intubation in 
Group A and 10 minutes prior to intubation in Group B. 
Patients were premedicated with Inj. Ondansetron 0.15mg/kg 
i.v.and Inj. Glycopyrolate 4 microgram/kg i.v. All patients 
were pre-oxygenated with 100% oxygen for 3-5 minutes. 
Induction was done with injPropofol 2mg/kg and inj 
Succinylcholine 2mg/kg intravenously after pre-oxygenation. 
In both the groups intubation and laryngoscopy was performed 
within a period of 20 seconds. After checking the position the 
endotracheal tube was fixed. Anaesthesia was maintained with 
O2 (49%), N2O (49%) and Sevoflurane (1-2%) and muscle 
relaxation was done with Injatracurium 0.5 mg/kg i.v. bolus 
dose followed by intermittent doses. All patients were 
observed for pulse rate, systolic blood pressure, diastolic blood 
pressure, entropy, EtCO2 & SPO2 after injecting the drug, on 

intubation and  1 minute, 5 minutes, 10 minutes, 15 minutes, 
30 minutes, 60 minutes,90 minutes, 120 minutes after 
intubation and also immediately after extubation. The depth of 
anaesthesia was evaluated by entropy [State entropy (SE) and 
response entropy (RE)]analysis (Datex – Ohmeda S/5 
AvanceworkstationTMworkstation, GE Healthcare, Helsinki, 
Finland. The RE and SE was maintained between 40 and 60 
and also the concentration of sevoflurane required to maintain 
adequate depth was noted. At the end of surgery, patients were 
reversed using inj. Neostigmine 0.05mg/kg and inj. 
Glycopyrrolate 0.008 mg/kg, and extubated when patients 
were fully conscious with normal tone and power. Patients 
were shifted to anaesthetic recovery room and monitored for 
complications like nausea, vomiting, respiratory depression, 
hypotension, hypertension, tachycardia, bradycardia and 
drowsiness. Patients were followed up for 12 hours. 
Postoperative analgesia was graded with VAS score. Time for 
rescue analgesia was noted. Rescue analgesia was given when 
patient had VAS score  4. 
 
Statistical Analysis 
 
Data was expressed as mean values ± standard deviation (SD). 
Quantitative data was analyzed using t-test and qualitative by 
chi square test using. Statistical calculations were carried out 
using Microsoft Office Excel 2010 and Graph Pad Prism 6.05 
(quickcalc) Software. Changes in hemodynamic variables from 
baseline and a comparison of means were analyzed by paired t-
test for each time interval. A  p-value < 0.05 was considered to 
be statistically significant. 
 

RESULTS 
 
There was no significant difference amongst the groups with 
regard to demographic variables (P > 0.05) (Table 1). There 
was a fall in heart rate in patients of Group B immediately after 
administration of  study drug, but, intraoperatively there was 
no significant difference in the heart rate of both the groups (p- 
value >0.05). (Table 2, Figure 1).  
 
There was a rise in SBP and DBP  in patients of Group B 
immediately after administration of  study drug. But, 
intraoperatively there was no significant difference in SBP and 
DBP of both the groups (p- value >0.05).  
 
(Table 3,4 and Figure 2,3) The depth of anaesthesia assessed 
by RE and SE was comparable between two groups at all time 
points during maintenance period (p>0.05). Postopaeratively 
VAS score was noted for all the patients. Patients in Group A 
required rescue analgesia later as compared to Group B 
patients (Figure 4).  
 
The FI sevoflurane concentration was significantly less in 
Group A as compared to Group B intraoperatively (p<0.05). 
(Figure 5) 
 
Duration of first rescue analgesia after surgery 
 
Group A- 5hours 45min (mean) 
 
Group B- 2 hours 15min (mean) 
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DISCUSSION 
 
Nalbuphine is a kappa agonist mu antagonist with 
cardiovascular stability (Miller et al., 1980), lesser potential 
for respiratory depression (Romagnoli et al., 1980), onset of 
action between 2 -3 minutes, duration of action 3 to 6 hours 
with minimal side effects in dose of 0.2 mg/kg (Priti et al., 
2010). Dexmedetomidine is a central sympatholytic and as a  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
peripheral ganglionic blocker. This action is predominantly 
performed through agonistic action at the pre-synaptic alpha 2 
adrenergic receptors. It has high ratio of specificity for alpha 2 
receptor than alpha 1 receptor i.e. 1600: 1. Dexmedetomidine 
causes a decrease in the release of catecholamines (both 
epinephrine and norepinephrine) in the synaptic junction 
(McCallum, 1998). Transient hypertensive response has been 
observed with higher doses (1–4 mcg/kg).  
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Table 1. Demographic characteristics 
 

S.No. Patient characteristics GROUP A 
(Mean ± S.D.) 

GROUP B 
(Mean ± S.D.) 

p-VALUE 

1. Age (years) 38.9 ± 14.6 39.7 ± 11.4 0.81 
2. Gender (male/female) 17/13 15/15 0.343 
3. Weight (kg) 60.8 ± 11.6 59.6 ± 9.87 0.66 
4. ASA I/II 17/13 16/14 0.343 
5. Duration of surgery (min) 138.9 ± 11.8 140.9 ± 13.7 0.54 
6. Type of surgery 

A)Mastoidectomy 
B)Tympaoplasty 

 
17 
14 

 
13 
16 

 

 
Table 2.  Changes in HR intraoperatively 

 

S.No. Time GROUP A (Mean ± S.D.) GROUP B (Mean ± S.D.) p- value 

1 Baseline 98.23 ± 9.89 97.23 ± 10.76 0.70 
2 After medication 99.9 ± 8.43 92.43 ± 9.76 0.002 
3 On intubation 101.1 ± 9.54 103.54 ± 10.54 0.35 
4 1min after intubation 94.86 ± 8.45 98.56 ± 9.34 0.11 
5 5min after intubation 92.56 ± 10.37 94.86 ± 9.46 0.37 
6 10min after intubation 90.53 ± 9.28 89.54 ± 10.47 0.69 
7 15min after intubation 90.16 ± 10.74 88.76 ± 9.27 0.59 
8 30min after intubation 90.56 ± 9.76 92.76 ± 10.56 0.40 
9 60min after intubation 89.8 ± 8.56 90.54 ± 9.45 0.75 

10 90min after intubation 88.3 ± 11.46 83.96 ± 10.35 0.12 
11 120min after intubation 85.3 ± 9.95 85.83 ± 8.75 0.82 
12 Post Extubation 94.06 ± 10.26 96.13 ± 9.46 0.41 

 
Table 3. Changes in Systolic B.P. intraoperatively 

 

S.No. Time GROUP A (Mean ± S.D.) GROUP B (Mean ± S.D.) p- value 

1 Baseline 139.16 ± 8.45 143.36 ±  15.2 0.18 
2 After medication 130.56 ± 9.41 153.83 ± 16.18 <0.0001 
3 On intubation 128.93 ± 12.85 135.46 ± 15.89 0.08 
4 1min after intubation 121.96 ± 12.18 128.3 ± 15.67 0.08 
5 5min after intubation 119.7 ± 8.98 120.66 ± 14.18 0.76 
6 10min after intubation 118.13 ± 11.63 121.26 ± 16.79 0.46 
7 15min after intubation 117.7 ± 11.51 116.2 ± 16.79 0.68 
8 30min after intubation 117.86 ± 13.51 114.26 ± 15.98 0.36 
9 60min after intubation 117.1 ± 12.84 113.8 ± 14.76 0.35 

10 90min after intubation 120.86 ± 12.96 113.9 ± 13.88 0.04 
11 120min after intubation 122.03 ± 11.92 113.9 ± 13.91 0.02 
12 Post Extubation 131.33 ± 10.06 124.13 ± 12.42 0.01 

 
Table 4. Changes in diastolic B.P. intraoperatively 

 

S.No. Time GROUP A (Mean ± S.D.) GROUP B (Mean ± S.D.) p- value 

1 Baseline 87.33 ± 9.67 86.67 ± 8.32 0.77 
2 After medication 86.23 ± 10.36 94.26 ± 7.73 0.001 
3 On intubation 87.45 ±  11.73 89.35 ± 8.63 0.47 
4 1min after intubation 83.56 ± 8.75 84.89 ± 10.73 0.60 
5 5min after intubation 85.23 ± 8.65 84.26 ± 9.64 0.68 
6 10min after intubation 84.83 ± 9.45 85.48 ± 10.63 0.80 
7 15min after intubation 86.43 ± 10.26 87.54 ± 8.63 0.65 
8 30min after intubation 87.13 ± 11.63 86.58 ± 11.72 0.85 
9 60min after intubation 87.42 ± 10.72 88.43 ± 10.63 0.71 

10 90min after intubation 86.46 ± 9.36 89.73 ± 9.63 0.18 
11 120min after intubation 84.56 ± 8.63 89.65 ± 8.46 0.02 
12 Post Extubation 91.13 ± 9.46 94.92 ± 10.73 0.15 
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Figure 1. Changes in HR at various times intraoperatively 
 

 
 

Figure 2. Changes in SBP (Systolic B.P.) at various times intraoperatively 
 

 
 

Figure 3. Changes in Diastolic B.P. (DBP) at various times intraoperatively 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This is attributed to initial stimulation of α-2B receptors 
present in vascular smooth muscles. This hypertensive episode 
settles once there is decrease in central sympathetic outflow 
(Sudheesh et al., 2011). Similar response was seen in our study 
also. Lawrence and De Lange found that a single dose of 
2µg/kg of dexmedetomidine before induction of anesthesia 
attenuated the hemodynamic response to intubation as well as 
that to extubation (Lawrence et al., 1997). Chawda et al 
studied 60 patients for elective laparoscopy surgery to receive 
either saline or Nalbuphine 0.2mg/kg. Nalbuphine 0.2 mg/kg 
prevented a marked rise in heart rate and mean arterial pressure 
associated with laryngoscopy and orotracheal intubation 
(Chawda et al., 2010). Ahsan et al compared nalbuphine 
0.2mg/kg with placebo.  
 
They noticed increases in HR and MAP just after induction, 
which was significant i.e. more than 20% rise from baseline in 
placebo group. Nalbuphine prevented this rise which was 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
similar as in our study (Bekker et al., 2008) In our study also, 
the stress response was attenuated with both the study drugs 
during intubation. Bekker et al., who reported that 
dexmedetomidine, given at a similar dose, was effective in 
blunting the increase in systolic BP perioperatively (Bekker et 
al., 2008). Hogue et al. reported that dexmedetomidine 
preserves baroreflex sensitivity, and that patient had a normal 
HR response to BP. They noted slowing of the HR is mostly 
from sympathetic withdrawal and not due to enhanced vagal 
activity (Hogue et al., 2002). The highest density of α2 
receptors has been detected in the locus ceruleus, the 
predominant noradrenergic nucleus in the brain and an 
important modulator of vigilance. The sedative effects of α2 
adrenoceptor activation have been attributed to this site in the 
CNS, and this allows psychomotor function to be preserved 
while making the patient rest comfortably, so patients are able 
to return to their baseline level of consciousness when 
stimulated  (Kamibayashi et al., 2000) Dexmedetomidine also 
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Figure 4. Postoperative VAS Score 

 

 
 

Figure 5. Intraoperative requirement of sevoflurane 



shows ability to attenuate stress responses during surgery due 
to its sympatholytic properties (Talke et al., 2000). We found 
that nalbuphine has similar potency as   dexmedetomidine in 
maintaining the hemodynamic stability intraoperatively. Use of 
haemodynamic end points for assessing the depth of 
anaesthesia in a study on sympatholytic drugs such as 
dexmedetomidine would be unreliable as there may be 
compromise in the depth of anaesthesia. Several 
electroencephalogram-dependent indices such as bispectral 
index and entropy have been used to measure the depth of 
anesthesia (Ellerkmann et al., 2004) Entropy is a useful 
monitor for measuring the electroencephalographic effects of 
increasing and decreasing sevoflurane concentration and 
assessing the depth of anesthesia (White et al., 2006 and 
Magalhães et al., 2004).  Analogous to the bispectral index, 
entropy displays a high degree of specificity and sensitivity in 
assessing consciousness during anesthesia. Using bispectral 
index to assess the depth of anesthesia, Magalhães et al. 
showed decreased requirement of sevoflurane with continuous 
infusion of dexmedetomidine during general anesthesia. In our 
study, we used entropy to measure the depth of anesthesia, 
thereby eliminating the bias of evaluation by hemodynamic 
parameters as in earlier studies (Magalhães et al., 2004).  
 
In our study, adequate depth of anaesthesia was maintained 
throughout surgery with response and state entropy being 
maintained between 40 and 60 in both the drugs.We observed 
that requirement of inhalational agent was reduced in both the 
groups. The analgesic potency of nalbuphine is equivalent to 
that of morphine on  a milligram basis. Yeh et al in a study 
using different combinations of morphine and nalbuphine 
found no difference in patient controlled analgesia 
requirements in postoperative period in patients undergoing 
open gynecological surgeries (Yeh et al., 2008). Minai and 
Khan reported that the need for supplemental analgesia was 
lower with patients in nalbuphine group (Minai and Khan, 
2003). Dexmedetomidine has sedative and analgesic 
properties, its safety and efficacy has been widely proven in 
multiple procedures (Mato et al., 2002). Jaakola et al. 
evaluated analgesia after systemic administration of different 
doses of dexmedetomidine and fentanyl and found that 
dexmedetomidine had a moderate analgesic effect that was 
maximized at 0.5 mcg/kg (Jaakola et al., 1992). In patients 
undergoing laparoscopic tubal ligation, a 33% decrease in 
morphine use post-operatively was observed when 
dexmedetomidine was used at a dose of 0.4 mcg/ kg (Aho             
et al., 1991). The need for rescue analgesia was significantly 
less in nalbuphine group. Hence, post operative analgesia was 
found to be better with nalbuphine group in our study. Lake et 
al. have reported less cardiac depression with Nalbuphine in 
comparison to morphine, even when the former is used in high 
doses (3mg/kg) in cardiac surgeries (Lake et al., 1982). 
Nalbuphine has the advantage of cardiovascular stability and 
rapid recovery (Zaigmond et al., 1987). Respiratory depression 
caused by nalbuphine has a ceiling effect at higher doses 
unlike morphine and other opioids (Gal et al., 1982). With 
dexmedetomidine, hypotension and bradycardia may occur 
with ongoing therapy mediated by central α 2A-AR, causing 
decreased release of noradrenaline from the sympathetic 
nervous system. Long-term use of dexmedetomidine leads to 
super sensitization and upregulation of receptors; so, with 

abrupt discontinuation, a withdrawal syndrome of nervousness, 
agitation, headaches, and hypertensive crisis can occur 
(Morgan et al., 2006). In dexmedetomidine group, 2 patients 
had bradycardia in for which inj. Atropine 0.6mg i.v.was given 
and 5 patients had nausea and vomiting. In nalbuphine group, 4 
patients had respiratory depression which was corrected by 
oxygen supplementation and 7 patients had nausea and 
vomiting. 
 

Conclusion 
 

In conclusion, both the drugs as an adjuvant to general 
anaesthesia attenuate stress response to various noxious stimuli 
and maintain hemodynamic stability throughout the surgery 
and decrease the requirement of inhalational agent. However, 
nalbuphine provides better analgesia and reduces requirement 
of postoperative analgesia as compared to dexmedetomidine. 
Thus, nalbuphine is more advantageous adjuvant to general 
anaesthesia in comparison with dexmedetomidine. 
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