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ABSTRACT 
 

Background: Anaesthesia and surgery (thoracic and upper abdominal) are very stressful and painful and 
pain if not relived adequately it may lead to hemodynamic instability with respiratory compromise and 

increased complications in intra-operative and Post-operative period. The common agents available for 
sedation and analgesia includes opiates and benzodiazepines. Use of these agents have side effects, 
including respiratory and cardiovascular depression. Dexmedetomidine HCl, a highly potent α2-adrenergic 
agonist, have sedative, analgesic, hypnotic and anxiolytic effects without causing respiratory depression.  
Objective: The objective of this study is to find out safe and effective adjuvant of analgesic and sedative drug 
which can reduce stress of anesthesia and surgery and provide stable hemodynamics in intra operative period 
with rapid recovery from anesthesia. 
Material and Methods: After ethical clearance and informed consent 120 eligible paediatric patients aged 2-
10 years, of either sex, ASA physical status I and II scheduled for thoracic and upper abdominal surgeries 
were allocated randomly into 2 groups (DEX group and NS group) each containing 60 patients. DEX group 
received Dexmedetomidine 1mcg/kg (loading) (made to 20ml) slow IV injection over 20minutes, before 
inducing anaesthesia, followed by 0.5mcg/kg/hour (maintenance) peri & post-operatively over 6hours 
through infusion pump. NS Group received only normal saline 20ml slow IV injection over 20minutes, before 
inducing anaesthesia and continued infusion in same way as DEX group. General anaesthesia was induced 
using a standard dosage protocol. Hemodynamic parameters monitored and recorded at frequent interval. 
Statistical analysis was done and data were analysed. 
Results: Stress induced Hemodynamic response during laryngoscopy, intubation, surgery and extubation 
was significantly less in Dex group patients with lesser halothane consumption and rescue analgesic 
requirement ( p<0.05) in intra operative period.  
Conclusion: Use of IV Dexmedetomidine peri-operatively, significantly decreases haemodynamic response of 

stress related to anaesthesia and surgery. It also decreases sedative and analgesic requirements with good 
pain relief and stable haemodynamics with lower post- operative complications. 
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BACKGROUND 

 

Anaesthesia, thoracic and upper 

abdominal surgeries are very stressful and 
painful because movement of operated site 

with respiration in post-operative period. .If 

pain is not relived adequately it may lead to 

increased sympathetic response and 

hemodynamic instability with respiratory 
compromise and increased complications in 

intra-operative and Post-operative period. 

Pain may have long-term negative effects on 

pain sensitivity, immune functioning, 

neurophysiology, attitudes, and health 

related behaviors[1-3]. The common agents 
available for sedation and analgesia includes 

opiates and benzodiazepines. The use of 

these agents have side effects, including 

respiratory and cardiovascular depression. 

Dexmedetomidine HCl, a highly potent α2-

adrenergic agonist, have sedative, analgesic, 

hypnotic and anxiolytic effects without 

causing respiratory depression. It may be 
helpful in reducing requirement of other 

sedative and analgesics for a calm, 

comfortable and cooperative state.  

 

OBJECTIVE 
 

The objective of this study is to find 

out safe and effective adjuvant of analgesic 

and sedative drug which can reduce stress 

of anesthesia and surgery and provide stable 

hemodynamics in intra operative period with 
rapid recovery from anesthesia in paediatric 

patients.. 
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MATERIAL AND METHODS 

 

After approval from institute ethical 
and research committee, a double blind 

randomized placebo controlled study was 

performed which included 120 ASA grade 1 

and 2 paediatric patients age between 2 to 

10 years who were scheduled for thoracic 

and upper abdominal surgeries. Patients 
with history of bronchial asthma, seizures, 

cardio-vascular disorders were excluded 

from study. After written informed consent 

from parents or guardians, all patients were 

randomly allocated into 2 groups (DEX 
group and NS group) each group containing 

60 patients. All patients were pre medicated 

with oral midazolam 0.2mg/kg, 2 hour 

before surgery. On arrival to operating room, 

pulse Oximetry, ECG and noninvasive blood 

pressure were recorded for baseline values. 
Patients allocated in DEX group received Inj. 

Dexmedetomidine 1 µg/kg (loading, made in 

20 ml) slow IV over 20 min, 20 min before 

induction; followed by 0.5 µg/kg/hour 

(maintenance) in perioperative period for 6 
hours through infusion pump. Similarly, 

patients in NS group received Inj Normal 

Saline 20 ml (loading) slow IV over 20 min, 

before induction; followed by 0.5 

ml/kg/hour (maintenance) in perioperative 

period for 6 hours through infusion pump. 
Inj Ondensetron 0.1mg/kg IV and Inj 

Fentanyl 1.5mcg/kg given slowly IV. General 

anaesthesia was induced with Inj Propofol 

2mg/kg slow IV till loss of verbal contact and 

Inj Vecuronium 0.1mg/kg IV was given for 
neuromuscular blockade. After 3 minute of 

induction, the child was intubated with 

appropriate size endo-tracheal tube and 

anaesthesia was maintained with Halothane 

0.4% to 1.0% in 50% Nitrous oxide + 50% 

Oxygen. All patients were ventilated with 
appropriate respiratory rate  to maintain 

end-tidal CO2 at 35-40 mm Hg. Intra-

operative pain assessed by hemodynamic 

response and treated with Inj Tramadol 

2mg/kg slow IV and Inj Paracetamol 
15mg/kg slow IV over 15 min as rescue 

analgesia. After induction of anesthesia, 

hemodynamics were recorded and 

maintained near baseline value using 0.4 to 

1.0% halothane, fluid and other drugs. After 

surgery neuromuscular blockade was 
antagonized with Inj Neostigmine 

50µg/kg and Inj Glycopyrrolate 10µg/kg. 

After confirming adequate spontaneous 

respiratory effort, the patients were 

extubated and shifted to post-

anaesthesia care unit (PACU).  Intra 

operative HR, SBP, DBP, MBP, SpO2, end-
tidal carbon-dioxide (EtCO2) and Halothane 

concentration was recorded at 0 min, 10 

min, 20 min of loading of  Inj 

dexmedetomidine, at induction of 

anesthesia, 1 min after induction, 5 min 

after induction, at  tracheal intubation, 1 
min after intubation, 5 min after intubation; 

at skin incision, thereafter every 15 min 

throughout the procedure, at wound 

closure; at extubation, 1 min after 

extubation, 5 min after extubation, and 2 
hourly in post-operative  period for 6 hours. 

After arrival in PACU, subjective and 

objective assessment of pain, and adverse 

events were recorded 2hourly till 6hrs of 

post-operative period. Use of rescue 

analgesia if any, were noted. The data were 
analysed using different statistical tests. 

 

OBSERVATIONS 

 

All demographic parameters were 
comparable in both the groups (table 1). 

Both groups had various thoracic and upper 

abdominal surgical procedures (table 2). 

Baseline mean HR and Mean BP were 

comparable between  two groups, but after 

20 minutes of starting infusion HR and 
Mean BP in DEX group were significantly 

lower than NS group and continued to be 

lower throughout the anesthetic procedure 

(P<0.05) (figure 1, 2). The 10.52% decrease 

of mean HR from baseline during induction 
was observed in DEX group and 10.94% in 

NS group with statistically insignificant 

difference (P value = 0.35) (table 3). There 

was decrease of  mean MBP from baseline 

during induction less in DEX group (4.33%) 

as compared to NS group (7.66%) with very 
minimal but statistically significant 

difference (p value = 0.04). During 

intubation, there was increase in mean HR 

and MBP from baseline but  was less in DEX 

group as compared to NS group with P value 
being highly significant (P <0.001). Intra-

operatively, DEX group showed significantly 

lower mean HR and MBP as compared to NS 

group at all time. The mean HR and MBP in 

DEX group showed a 6% and 8% fall as 

compared to 3.7% and 3.6% rise  in NS 
group from baseline  (P<0.001). The 

halothane consumption intra-operatively 

was significantly reduced to almost half due 

to dexmedetomidine use, (P<0.001) figure 3. 
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Mean halothane consumption in NS group 

was around 0.8% conc. while that in DEX 

group was around 0.4% conc. (P<0.001). In 
intra-operative period, in NS group, more 

than half patients required rescue analgesia 

around 30-45 min of start of operation and 

in the first 2 hours of post-operative period 

(figure 4). Whereas, in DEX group, 

significantly less number of patients 
required rescue analgesia in intra and post-

operative period. There was a significant 

reduction in the requirement of rescue 

analgesia with dexmedetomidine use 

(33.33% intra operatively and 26.675 post 
operatively in DEX group against 100% of 

patients in NS group, both intra- and post-

operatively) P<0.001. The most common 

complication noted with DEX group was 

hypotension (26.67%) followed by 
bradycardia (20%) during both intra- and 

post-operative period figure 5. These 

complications were significant clinically and 

statistically, but promptly managed with Inj 

Atropine and Inj Mephentermine.  In NS 

group, the most common complication was 
post-operative pain (100%), followed by 

PONV (46.67%), shivering (26.67%) and 

delirium (16.67%). These were significantly 

lower with dexmedetomidine use. (Figure 5). 

The duration of recovery was similar in both 
groups. 

 

Table 1:  Distribution of Age, weight, sex and anesthetic duration 

and their statistical comparison. 

Variable DEX NS P-value 

Age (yrs), 
Mean + SD 

6.332.62 6.152.56 0.985 

Weight(kg), 
Mean + SD 

20.607.30 20.477.25 0.920 

Sex, (No.) 
Male 
Female 

 
32 
28 

 
30 
30 

 
0.714 

Anaesthesia 
duration (min) 

81  10.1 7211.4 0.27 

 

Table 2: pathological diagnosis of test and study groups. 
DIAGNOSIS DEX NS TOTAL 

ABDOMINAL PATHOLOGIES 

Cong. hypertrophic pyloric stenosis 6 5 11 

Biliary atresia 3 3 6 

Duodenal atresia 4 5 9 

Hirschprung disease 6 5 11 

Intestinal obstruction 5 4 9 

Hydatid cyst (hepatic) 4 6 10 

Umbilical hernia 7 5 12 

Renal mass 6 6 12 

THORACIC PATHOLOGIES 

Diaphragmatic hernia 4 5 9 

Esophageal atresia 6 6 12 

Hydatid cyst (lung) 2 3 5 

Cong. lobar emphysema 4 4 8 

Cystic adenomatoid lung malformation 3 3 6 

TOTAL 60 60 120 
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Table 3: % change in haemodynamic parameters 
% change DEX NS P value 

INDUCTION 
∆HR 
∆SBP/DBP(MBP) 

 
10.52 
7.61/3.68(4.33) 

 
10.94 
8.55/13.36(7.66) 

 
P=0.35 
P=0.04 

sINTUBATION 
∆HR 
∆SBP/DBP(MBP) 

 

19.73 
11.13/13.83(9.56) 

 

22.72 
23.95/30.26(20.05) 

 

P<0.001 
P<0.001 

EXTUBATION 
∆HR 
∆SBP/DBP(MBP) 

 
18.69 
14.98/8.97(9.62) 

 
21.95 
16.67/12.65(10.39) 

 
P<0.001 
P<0.001 

 

 

 

 
 

 

Figure 1: Graphical comparison of mean HR 
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Figure 2: Graphical comparison of mean MBP 

 
 

 

 
Figure 3: Graphical comparison of halothane consumption 
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Figure 4: Graphical comparison of rescue analgesia requirements 

 

Figure 5: Graphical comparison of complications 
 

DISCUSSION 

 

Dexmedetomidine is a highly potent 

agonist at the α2-adrenergic receptor (8 

times more selective for α2receptor than 
clonidine)[4,5]. This increased selectivity and 

shorter half-life of 2-3hours results in more 

predictable, effective sedation and analgesia 

with fewer side effects [6]. It is helpful in 

reducing sedative/analgesic use allowing a 

calm, comfortable, and cooperative state. 

Dexmedetomidine is safe even in doses high 

enough to cause unresponsiveness [7-17] 

and inhibits release of catecholamines from 

the sympathetic nerve terminals by 
augmentation of a vasoconstrictive effect 

[18,19]. Joseph D. Tobias et al used 

dexmedetomidine intravenous infusions in 

infants and children undergoing cardiac 

surgeries and emphasized the safety and 
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benefit of dexmedetomidine in managing 

pediatric patients [20-22]. Bajwa 

Sukhminder Jit et al (2012) studied 
attenuation of pressor response and dose 

sparing of opioids and anaesthetics with pre-

operative dexmedetomidine and concluded 

that dexmedetomidine not only decreased 

the magnitude of stress response to 

intubation, surgery and extubation but also 
decreased the dose of opioids and isoflurane 

in achieving an adequate analgesia and 

anaesthesia, respectively [23]. 

In our study, a dose of 1 µg/kg of 

dexmedetomidine reduced the 
haemodynamic responses to laryngoscopy 

and tracheal intubation. And, after a 

maintenance dose of 0.5 µg/kg/hr 

dexmedetomidine peri-operatively, there was 

significant fall in hemodynamic parameters 

(HR, BP) at all-time interval and this 
suppressed hemodynamic state was similar 

with previous studies and maintained 

without much problem throughout the intra-

operative period. During reversal, the 

extubation response was reduced but not 
completely abolished. There was no 

significant delay in extubation and the 

emergence from anaesthesia, and recovery 

profile was clinically and statistically 

comparable in both the groups. This could 

be due to activation of Post synaptic α2-
adrenoceptors[24,25] leading to dose 

dependent reduction[26] in level of 

endogenous plasma catecholamines, 

bradycardia and hypotension secondary to 

sympathetic inhibition of medullary 
vasomotor center and augmentation of vagal 

activity[27,28]. Also, the requirement of 

inhalational anaesthetic for maintenance of 

anaesthesia during the entire surgical 

procedure was markedly reduced to nearly 

half with use of dexmedetomidine at a 
maintenance dose of 0.5 µg/kg/hour (mean 

halothane concentration used was 0.4%). 

 

Chrysostomou C et al used 

dexmedetomidine in infants undergoing 
cardiac surgeries and emphasized the 

cardiostable property of 

dexmedetomidine[29,30]. Tokuhira N, Atagi 

K, Shimaoka H, et al. compared 

dexmedetomidine to standard 

analgesic/sedative combinations after 
Fontan surgery and concluded that the lack 

of respiratory depression with 

dexmedetomidine may decrease the risk for 

elevated pulmonary vascular resistance and 

improve cardiac function, making it a useful 

option for sedation after Fontan surgery[31]. 

Ahmed M. Mukhtar et al and Joseph D. 
Tobias et al used the drug in paediatric 

cardiac surgeries with the same 

results[32,22]. Our study also revealed that 

a maintenance dose of dexmedetomidine 0.5 

µg/kg/hr decreased the rescue analgesic 

requirements in intra-operative period, 
though it could not be regarded as a sole 

analgesic. Only 33.33% of patients in DEX 

group required rescue analgesia against all 

patients in NS group (P<0.001). The most 

common complication noted with 
dexmedetomidine was bradycardia (20% in 

DEX group) and hypotension (26.67% in 

DEX group) both during intra- and post-

operative period (P<0.001) which promptly 

responded to Inj Atropine and Inj 

Mephentermine, respectively.  
 

Earlier studies had demonstrated a 

transient increase in HR and MBP initially 

during the administration of 

dexmedetomidine infusion, which was 
followed by a decrease[15]. A similar kind of 

phenomenon was encountered during the 

present study as a transient increase in HR 

and MBP for 3–5 min was observed in 2 

patients after the start of dexmedetomidine 

infusion and was probably due to the 
vasoconstriction effect of dexmedetomidine 

appearing earlier than the central 

sympathetic action. α2B- adrenergic 

receptors in peripheral arteries are 

responsible for the initial short hypertensive 
phase while subsequent hypotension is 

mediated by post-synaptic α2A- adrenergic 

receptors on medullary vasomotor 

center[13,33]. This biphasic response on 

hemodynamic parameters was evoked only 

after administering it rapidly or with a 
relatively large dose (>1000 µg/kg). This 

direct effect on the peripheral vascular 

smooth muscle usually lasted for up to 10 

min. Although it had significant side-effects 

of bradycardia and hypotension, 
dexmedetomidine could be relatively a safe 

cardio stable drug.  
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CONCLUSION 

 

With this study we concluded that, 
perioperative dexmedetomidine, when 

administered intravenously as an adjuvant 

to general anaesthesia, in paediatric patients 

undergoing thoracic and upper abdominal 

surgeries, reduces stress responses to 

noxious stimuli and maintained 
hemodynamic parameters within acceptable 

range. 
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