
Introduction
Postoperative agitation, also referred to as 
emergence delirium (ED) in international 
literature, is a well-documented clinical 
phenomenon, particularly in children. EDhas 
been described as “a mental disturbance during 
the recovery from general anaesthesia consisting 
of hallucinations, delusions and confusion 
manifested by moaning, restlessness, 
involuntary physical activity, and thrashing 
about in bed.”1 It has been considered a common 
postanaesthetic problem in children as well as 
adults.2,3 ED first identified in the 1960’s when 
Eckenhoff et al.studied over 14,000 patients who 
experienced unusual post-operative behavioral 
disturbances which they termed “excitement”.4 
This occurred in 5.3% of the sample patients. 

4ED occurs during the first 30 minutes after 
emergence that the greatest incidence of 
agitation is observed, and duration is generally 
limited and recovery spontaneous.5 However, 
prolonged episodes of agitation lasting for up to 2 
days have been described.6 During an ED 
reaction, children risk injuring their surgical 
repair, themselves, and their caregivers. Their 
behaviour is disruptive to the postanaesthetic 
care unit and often requires constant nursing 
supervision. When an ED reaction occurs, all 
members of the healthcare team as well as the 
parents express dissatisfaction with the quality 
of the child’s recovery.5 These negative effects of 
ED have motivated clinicians to investigate 
possible etiologies prevention and potential 
treatments for ED.

Prevalence
This condition has been shown to occur in 5% to 
10% of general surgery patients of allages.7 The 
prevalence of ED in children generally ranges 
from 25 to 80%, depending on the definition of 
ED used to measure this phenomenon, 8 but may 
be as high as 80%.8,9 The incidence of ED largely 
depends on age, anaesthetic technique, surgical 
procedure, and application of adjunct 
medication.10

Presentation
It is characterized by mental confusion, 
irritability, disorientation, inconsolablecrying, 
and thrashing behavior. ED increased recovery 
time in the post anaesthesia recovery room, 
increasing parents concern and anxiety 
withrespect to the clinical condition of their 
children.11 Typically, these children do not 
recognize or identify familiar objects or people. 
Combative behaviour has been more often 
described than simple restlessness and 
incoherence.10 

Mechanism
Neurophysiology
The first sense to return during emergence from 
anaesthesia is hearing, a sense that is made 
possible by the synapse between the acoustic 
thalamus and the lateral nucleus of the 
amygdala.12 During post-anaesthesia recovery, 
this connection is also responsible for auditory 
fear conditioning by exaggerating an 
inappropriate response to auditory stimuli.13 
Disturbance of other important 
neurotransmitters that regulate sleep and 
arousal, specifically serotonin and 
noradrenaline, have also been associated with 
delirium.14 To date, there have been a limited 
amount of studies investigating the 
neurophysiology basis behind ED. A study by 
Yasui et al., investigated that inhalation 
anaesthetics have been known to exert transient 
paradoxical “excitatory” effects in the animals 

and human patients, more predominantly in 
children.15Another study, by Lim et al., 
attempted to explain the neurophysiology behind 
hyperexcitatory behaviors occurring after 
sevoflurane anaesthesia.16 They postulated that 
the excitation may result from the potentiation 
by sevoflurane of GABAergic depolarization/ 
excitation in neocortical neurons, cells 
implicated in the genesis of arousal and 
consciousness.
Further, a study by Murrin showed that 
neurotransmitter levels in pediatric brains were 
analogous to levels in brains that had undergone 
normal age-related changes. Diminished levels 
of ACh, dopamine, norepinephrine and 
aminobutyric acid were neurophysiological 
findings characteristic of both the geriatric and 
pediatric populations.17

Studies have identified cases of elevated serum 
cortisol levels postoperatively. This cortisol 
surge has been correlated with an increased 
incidence of post-operative confusion.18 
Intraoperative reduction in carbon dioxide (CO2) 
levels can decrease cerebral blood flow via 
vasoconstriction. Extended periods of 
hypocapnia causes damage to the caudoputamen 
and may be responsible for some of the 
characteristic symptoms of postoperative 
delirium.19 Perioperative hypoventilation results 
in elevated CO2 levels, promoting an acidotic 
state that alters consciousness. Importantly, 
altered blood oxygen levels may also contribute 
to the symptoms associated with ED.

Risk Factors
Genetics
There aretheories that support the ED is 
predicated, in large part, on the interaction 
between genes and factors imposed by surgery 
and anaesthesia.20 Agnoletti et al., hypothesized 
that certain genetic polymorphismsplayan 
important role in the immune response and 
inflammatorypathways that may predispose a 
patient to ED. 21

Age
Studies have examined the role of brain 
maturation on delirium, with some relating ED 
susceptibility in children to the development of 
the hippocampus and cholinergic function.6,22 
Diminished level of neurotransmitters and 
disturbance to these neurotransmitters has been 
implicated as precipitating factors for ED in 
children and under the age of 5 years are 
vulnerable to altered behavior upon recovery 
from anaesthesia.6

Preoperative Anxiety
Intense preoperative anxiety, both in children 
and their parents, has been associated with an 
increased likelihood of restless recovery from 
anaesthesia.23 Younger children, those with 
impulsive and emotional behavior, those who are 
less sociable and whose parents are more 
anxious, appear to be more prone to developing 
this clinical phenomenon.24,25 When children are 
separated from their parents and sent to the 
operating room alone, this is traumatic and 
increases the risk of agitation.5

Inhalation anaesthetics
The recent surge in ED cases is a reflection of the 
gaining popularity of sevoflurane and 
desflurane.26 It is believed that thelow blood 
solubility characteristic of these newer inhaled 
anaesthetics promote a rapid awakening that 
concurrentlyincreases susceptibility to ED.27 The 
causative relationship between inhalation 
anaesthetics and ED is affected by the 
concurrent use of other medications. Supporting 
the findings by Aono et al., a study by Kuratini 
and Oi, found that children anaesthetized with 
sevoflurane exhibited a greater incidence of ED 
than those anaesthetized with halothane.28

Type of Surgery
Surgical procedures that involve the tonsils, 
thyroid, middle ear, and eye have been reported 
to have higher incidences of postoperative 
agitation and restlessness.10,26 Eckenhoff et al.4 

speculated that a “sense of suffocation” during 
emergence from anaesthesia may contribute to 
ED in patients undergoing head and neck 
surgery.

Rapid Awakening
It has been known that rapid awakening after 
the use of the insoluble anaesthetics may initiate 
ED by worsening a child’s underlying sense of 
apprehension when finding himself in an 
unfamiliar environment.26 Some parents claim 
the patient’s behavior upon emergence was the 
same as when he was suddenly awakened from 
deep sleep.29 Older children and adults usually 
become oriented rapidly, whereas preschool-aged 
children, who are less able to copewith 
environmental stresses, tend to become agitated 
and delirious. 

Pain
Inadequate pain relief has been one of the 
principal confounding factors when analyzing 
trigger factors for emergence agitation. ED 
observed particularly after short surgical 
procedures for which peak effects of analgesics 
may be delayed until the child is completely 
awake.30 In several studies, the preemptive 
analgesic approach successfully reduced ED, 
suggesting that pain may be its major source.31 It 
is recommended that postoperative pain be first 
removed to exclude the cause of ED who exhibit 
signs compatible with emergence agitation.

Diagnosis and Assessment Tools
The diagnostic criteria for diagnosing ED are not 
well described. Several assessment tools have 
been established to guide diagnosis. Many scales 
have been proposed to evaluate the incidence 
and severity of ED and a variety of scales are 
used in clinical practice and for research 
purposes and measure ED in young 
children.32,33Agitation due to pain is a significant 
confounding factor for the evaluation of the 
presence or measurement of the degree of 

ED.34The Cravero scale (Table I) has five steps 
from obtunded and unresponsive to wild 
thrashing behavior requiring restraint.8 A score 
of 4 (from crying and difficult to console to wild 
thrashing) for a 5 or more min duration despite 
active calming efforts is regarded as indicative of 
ED. 
Table I: Cravero Scale

The Paediatric Anaesthesia Emergence Delirium 
(PAED) scale (Table: II) is validated but is 
difficult to use in routine clinical practice.34

Table 2: PAED Scale. Score is sum of all values.

The Watcha scale (Table:III) is a simpler tool to 
use in clinical practice and may have a higher 
overall sensitivity and specificity than  = the 
PAED and Cravero scales.35

Table 3: Watcha Scale. Score is observed value.

 
Preventive Measures
Prophylactic measures include the 
co-administration of propofol, midazolam, or 
fentanyl, but the risks associated with their use 
must be weighed against the self-limiting nature 
of ED. The efficacy of propofol is dependent on 
the timing of administration. Due to the rapid 
pharmacokinetics of propofol, a bolus may be 
given at the end of the procedure or continuous 
infusion used during maintenance of anaesthesia 
results in increased concentrations during 
emergence resulting in a decreased incidence of 
ED.36 Perioperative analgesia has been shown 
to be effective in preventing ED. Several 
analgesics have been studied for the 
preventionof ED including: fentanyl 
intravenously 10 min before the end of a 
procedure, ketamine intravenously given at the 
end of procedure, or as an oral premedication 
and alpha2adrenoreceptor agonists such as 
clonidine caudally and dexmedetomidine 
intravenously.6

Treatment
Non-Pharmacologic Treatment
There are a variety of non-pharmacological 
methods that may be effective in reducing the 
incidence of emergence delirium as well. These 
consist of a quiet induction environment with 

decreased sensory stimuli, music therapy, and 
distraction by way of videos or touch screen 
games. Interestingly, parental presence at 
induction has not been found to be consistently 
effective, although parental presence following 
emergence is helpful.37The recovery area should 
be quiet. Parental presence in the recovery area 
may or may not help.

Benzodiazepine
Despite the increased risk of ED in preoperative 
administration of benzodiazepines, several 
studies have demonstrated lower incidences of 
ED when benzodiazepines are administered in 
the perioperative stage.38 Small intravenous dose 
of midazolam administered just prior to the end 
of surgery reduced ED without delaying the 
emergence time but risk is respiratory 
depression.37

Analgesics: NSAIDs and Opioids
Pain is an important risk factor for ED, mainly in 
the pediatric population.5Adding a single 
injection of intravenous propofol and ketorolac to 
the end of a brief sevoflurane anesthetic for 
bilateral myringotomy with tube insertion was 
associated with a lower incidence of emergence 
agitation one study.39 Fentanyl, given either 
intravenously or intranasally during moderately 
painful surgery, has also been shown to decrease 
emergence agitation in children.40

Clonidine
The sedating effects of the alpha-2 receptor 
agonists clonidine reduced ED.41 Administration 
routes were intravenous or caudal. This 
reduction was seen even with good analgesia 
from caudal. As inhalational agents raise 
noradrenalin levels in the brain, the alpha-2 
receptor agonists may exert their effects 
centrally by reducing noradrenalin levels.41

Dexmedetomidine
The more selectivealpha-2 receptor agonist 
dexmedetomidine hasr elatively more safety 
profile and improved efficacy relative to other 
medications has made a preferred agent of choice 

for treatment of ED.42Studies alsofound that 
perioperative administration of 
dexmedetomidine significantly reduced the 
incidence of ED in children without increasing 
the risk of side effects.43 The main disadvantage 
of dexmedetomidine is that it remains quite 
expensive.

Ketamine
Ketamine has been one of the more extensively 
studied pharmacological agents in the 
management of ED. Debate aboutthe efficacy of 
ketamine in the management of ED is 
largelydriven by earlier studies that linked 
ketamine to an increased risk of ED.4,44 
Presently, emerging studies strongly favour 
treatment with ketamine, particularly in 
combination with dexmedetomidine. Yoon Sook 
Lee et al. found that ketamine was effective in 
the prevention of emergence agitation without 
delay in awakening and both subhypnotic doses 
of ketamine 0.25 and 0.5 mg/kg were 
effective.45Kararmaz et al concluded that oral 
ketamine was effective in reducing incidence of 
emergence agitation.44

Long Term Consequences
Although emergence delirium is transient, it has 
been found to be associated with postoperative 
maladaptive behavioural changes, with children 
who display emergence delirium being seven 
times more likely to develop postoperative 
maladaptive behaviors such as night terrors, bed 
wetting, general anxiety and loss of appetite for 
up to 2 weeks following surgery.24,46However, 
there is no evidence that ED has any impact on 
long-term outcome did not suggest a cause-effect 
relationship between these two phenomena.

Conclusion
ED is a preventable and treatable condition in 
paediatric anaesthesia. It is distressing for 
children, parents, and staff. No single factor in 
isolation could be identified as causing 
postoperative agitation, and the condition should 
be considered to be a syndrome with biological, 
pharmacological, psychological and social 

components. ED should be treated as the child 
can increase risk for injury, pain, hemorrhage, 
self-removal of intravenous cannula and 
catheters. Agitated children often face a more 
complicated and prolonged stay in the PACU, 
consisting of extensive medical regimens and 
additional ancillary staff. A reasonable number 
of diagnostic tools are currently available, each 
of which are not without limitations. A standard 
diagnostic, preventable and treatable guideline 
should be required for adverse outcomes in the 
paediatric populations.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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intercostal nerve blocks in patients undergoing simple 

mastectomy with axillary dissection under general 
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Abstract:
Background: General anaesthesia is used for breast cancer surgery. The downside of general 
anaesthesia includes inadequate pain control and a high incidence of nausea and vomiting. General 
anaesthesia with intravenous dexmedetomidine or intercostal nerve block reduce the incidence of 
postoperative pain.
Objective: To evaluate the effectiveness of intravenous dexmedetomidine compared to intercostal nerve 
blocks in patients undergoing simple mastectomy with axillary dissection under general anaesthesia. 
Methods:It was a single-blinded prospective randomized comparative study.  This study was conducted 
at the Department of Anaesthesia, Analgesia and Intensive Care Medicine, Bangabandhu Sheikh Mujib 
Medical University (BSMMU), Dhaka from March 2018 to March 2019. A total of 60 patients suffering 
from breast cancer admitted in the Department of General Surgery of BSMMU Dhaka and scheduled 
for simple mastectomy with axillary dissection, were enrolled in this study. Results: Age ,height and 
weight were almost identical between two groups. Duration of anaesthesia and surgery were almost 
similar between two groups. The mean heart rate, systolic blood pressure, diastolic blood pressure , 
mean arterial pressure did not significantly fluctuate in  subsequent baseline follow up and  15 minute 
and at 160 minutes parameters were almost similar within two groups.Mean time to achieve adequate 
Aldrete recovery score after extubation was almost similar between two groups. Postoperative sedation 
level was also similar between two groups. Majorty of the surgeon were satisfied about anaesthesia 
technique in both group A and group B. Mean time of rescue analgesic requirement in postoperative 
period was satistically significant (p<0.05) between two group but it was clinically less significant 
(groupA= 112 minutes and groupB=141minutes. 
Conclusion: Intravenous dexmedetomidine may be an alternative to intercostal nerve blocks in 
patients undergoing simple mastectomy with axillary dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, reduced blood loss and analgesic requirement, smooth 
recovery, postoperative sedation level and surgeon satisfaction as well as intercostal nerve blocks.

Keywords: Intravenous dexmedetomidine, Intercostal nerve blocks,General anaesthesia, Rescue 
analgesia, Systolic Blood Presuure, Diastolic Blood Pressure, Mean Arterial  pressure.
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Introduction
Postoperative agitation, also referred to as 
emergence delirium (ED) in international 
literature, is a well-documented clinical 
phenomenon, particularly in children. EDhas 
been described as “a mental disturbance during 
the recovery from general anaesthesia consisting 
of hallucinations, delusions and confusion 
manifested by moaning, restlessness, 
involuntary physical activity, and thrashing 
about in bed.”1 It has been considered a common 
postanaesthetic problem in children as well as 
adults.2,3 ED first identified in the 1960’s when 
Eckenhoff et al.studied over 14,000 patients who 
experienced unusual post-operative behavioral 
disturbances which they termed “excitement”.4 
This occurred in 5.3% of the sample patients. 

4ED occurs during the first 30 minutes after 
emergence that the greatest incidence of 
agitation is observed, and duration is generally 
limited and recovery spontaneous.5 However, 
prolonged episodes of agitation lasting for up to 2 
days have been described.6 During an ED 
reaction, children risk injuring their surgical 
repair, themselves, and their caregivers. Their 
behaviour is disruptive to the postanaesthetic 
care unit and often requires constant nursing 
supervision. When an ED reaction occurs, all 
members of the healthcare team as well as the 
parents express dissatisfaction with the quality 
of the child’s recovery.5 These negative effects of 
ED have motivated clinicians to investigate 
possible etiologies prevention and potential 
treatments for ED.

Prevalence
This condition has been shown to occur in 5% to 
10% of general surgery patients of allages.7 The 
prevalence of ED in children generally ranges 
from 25 to 80%, depending on the definition of 
ED used to measure this phenomenon, 8 but may 
be as high as 80%.8,9 The incidence of ED largely 
depends on age, anaesthetic technique, surgical 
procedure, and application of adjunct 
medication.10

Presentation
It is characterized by mental confusion, 
irritability, disorientation, inconsolablecrying, 
and thrashing behavior. ED increased recovery 
time in the post anaesthesia recovery room, 
increasing parents concern and anxiety 
withrespect to the clinical condition of their 
children.11 Typically, these children do not 
recognize or identify familiar objects or people. 
Combative behaviour has been more often 
described than simple restlessness and 
incoherence.10 

Mechanism
Neurophysiology
The first sense to return during emergence from 
anaesthesia is hearing, a sense that is made 
possible by the synapse between the acoustic 
thalamus and the lateral nucleus of the 
amygdala.12 During post-anaesthesia recovery, 
this connection is also responsible for auditory 
fear conditioning by exaggerating an 
inappropriate response to auditory stimuli.13 
Disturbance of other important 
neurotransmitters that regulate sleep and 
arousal, specifically serotonin and 
noradrenaline, have also been associated with 
delirium.14 To date, there have been a limited 
amount of studies investigating the 
neurophysiology basis behind ED. A study by 
Yasui et al., investigated that inhalation 
anaesthetics have been known to exert transient 
paradoxical “excitatory” effects in the animals 

and human patients, more predominantly in 
children.15Another study, by Lim et al., 
attempted to explain the neurophysiology behind 
hyperexcitatory behaviors occurring after 
sevoflurane anaesthesia.16 They postulated that 
the excitation may result from the potentiation 
by sevoflurane of GABAergic depolarization/ 
excitation in neocortical neurons, cells 
implicated in the genesis of arousal and 
consciousness.
Further, a study by Murrin showed that 
neurotransmitter levels in pediatric brains were 
analogous to levels in brains that had undergone 
normal age-related changes. Diminished levels 
of ACh, dopamine, norepinephrine and 
aminobutyric acid were neurophysiological 
findings characteristic of both the geriatric and 
pediatric populations.17

Studies have identified cases of elevated serum 
cortisol levels postoperatively. This cortisol 
surge has been correlated with an increased 
incidence of post-operative confusion.18 
Intraoperative reduction in carbon dioxide (CO2) 
levels can decrease cerebral blood flow via 
vasoconstriction. Extended periods of 
hypocapnia causes damage to the caudoputamen 
and may be responsible for some of the 
characteristic symptoms of postoperative 
delirium.19 Perioperative hypoventilation results 
in elevated CO2 levels, promoting an acidotic 
state that alters consciousness. Importantly, 
altered blood oxygen levels may also contribute 
to the symptoms associated with ED.

Risk Factors
Genetics
There aretheories that support the ED is 
predicated, in large part, on the interaction 
between genes and factors imposed by surgery 
and anaesthesia.20 Agnoletti et al., hypothesized 
that certain genetic polymorphismsplayan 
important role in the immune response and 
inflammatorypathways that may predispose a 
patient to ED. 21

Age
Studies have examined the role of brain 
maturation on delirium, with some relating ED 
susceptibility in children to the development of 
the hippocampus and cholinergic function.6,22 
Diminished level of neurotransmitters and 
disturbance to these neurotransmitters has been 
implicated as precipitating factors for ED in 
children and under the age of 5 years are 
vulnerable to altered behavior upon recovery 
from anaesthesia.6

Preoperative Anxiety
Intense preoperative anxiety, both in children 
and their parents, has been associated with an 
increased likelihood of restless recovery from 
anaesthesia.23 Younger children, those with 
impulsive and emotional behavior, those who are 
less sociable and whose parents are more 
anxious, appear to be more prone to developing 
this clinical phenomenon.24,25 When children are 
separated from their parents and sent to the 
operating room alone, this is traumatic and 
increases the risk of agitation.5

Inhalation anaesthetics
The recent surge in ED cases is a reflection of the 
gaining popularity of sevoflurane and 
desflurane.26 It is believed that thelow blood 
solubility characteristic of these newer inhaled 
anaesthetics promote a rapid awakening that 
concurrentlyincreases susceptibility to ED.27 The 
causative relationship between inhalation 
anaesthetics and ED is affected by the 
concurrent use of other medications. Supporting 
the findings by Aono et al., a study by Kuratini 
and Oi, found that children anaesthetized with 
sevoflurane exhibited a greater incidence of ED 
than those anaesthetized with halothane.28

Type of Surgery
Surgical procedures that involve the tonsils, 
thyroid, middle ear, and eye have been reported 
to have higher incidences of postoperative 
agitation and restlessness.10,26 Eckenhoff et al.4 

speculated that a “sense of suffocation” during 
emergence from anaesthesia may contribute to 
ED in patients undergoing head and neck 
surgery.

Rapid Awakening
It has been known that rapid awakening after 
the use of the insoluble anaesthetics may initiate 
ED by worsening a child’s underlying sense of 
apprehension when finding himself in an 
unfamiliar environment.26 Some parents claim 
the patient’s behavior upon emergence was the 
same as when he was suddenly awakened from 
deep sleep.29 Older children and adults usually 
become oriented rapidly, whereas preschool-aged 
children, who are less able to copewith 
environmental stresses, tend to become agitated 
and delirious. 

Pain
Inadequate pain relief has been one of the 
principal confounding factors when analyzing 
trigger factors for emergence agitation. ED 
observed particularly after short surgical 
procedures for which peak effects of analgesics 
may be delayed until the child is completely 
awake.30 In several studies, the preemptive 
analgesic approach successfully reduced ED, 
suggesting that pain may be its major source.31 It 
is recommended that postoperative pain be first 
removed to exclude the cause of ED who exhibit 
signs compatible with emergence agitation.

Diagnosis and Assessment Tools
The diagnostic criteria for diagnosing ED are not 
well described. Several assessment tools have 
been established to guide diagnosis. Many scales 
have been proposed to evaluate the incidence 
and severity of ED and a variety of scales are 
used in clinical practice and for research 
purposes and measure ED in young 
children.32,33Agitation due to pain is a significant 
confounding factor for the evaluation of the 
presence or measurement of the degree of 

ED.34The Cravero scale (Table I) has five steps 
from obtunded and unresponsive to wild 
thrashing behavior requiring restraint.8 A score 
of 4 (from crying and difficult to console to wild 
thrashing) for a 5 or more min duration despite 
active calming efforts is regarded as indicative of 
ED. 
Table I: Cravero Scale

The Paediatric Anaesthesia Emergence Delirium 
(PAED) scale (Table: II) is validated but is 
difficult to use in routine clinical practice.34

Table 2: PAED Scale. Score is sum of all values.

The Watcha scale (Table:III) is a simpler tool to 
use in clinical practice and may have a higher 
overall sensitivity and specificity than  = the 
PAED and Cravero scales.35

Table 3: Watcha Scale. Score is observed value.

 
Preventive Measures
Prophylactic measures include the 
co-administration of propofol, midazolam, or 
fentanyl, but the risks associated with their use 
must be weighed against the self-limiting nature 
of ED. The efficacy of propofol is dependent on 
the timing of administration. Due to the rapid 
pharmacokinetics of propofol, a bolus may be 
given at the end of the procedure or continuous 
infusion used during maintenance of anaesthesia 
results in increased concentrations during 
emergence resulting in a decreased incidence of 
ED.36 Perioperative analgesia has been shown 
to be effective in preventing ED. Several 
analgesics have been studied for the 
preventionof ED including: fentanyl 
intravenously 10 min before the end of a 
procedure, ketamine intravenously given at the 
end of procedure, or as an oral premedication 
and alpha2adrenoreceptor agonists such as 
clonidine caudally and dexmedetomidine 
intravenously.6

Treatment
Non-Pharmacologic Treatment
There are a variety of non-pharmacological 
methods that may be effective in reducing the 
incidence of emergence delirium as well. These 
consist of a quiet induction environment with 

decreased sensory stimuli, music therapy, and 
distraction by way of videos or touch screen 
games. Interestingly, parental presence at 
induction has not been found to be consistently 
effective, although parental presence following 
emergence is helpful.37The recovery area should 
be quiet. Parental presence in the recovery area 
may or may not help.

Benzodiazepine
Despite the increased risk of ED in preoperative 
administration of benzodiazepines, several 
studies have demonstrated lower incidences of 
ED when benzodiazepines are administered in 
the perioperative stage.38 Small intravenous dose 
of midazolam administered just prior to the end 
of surgery reduced ED without delaying the 
emergence time but risk is respiratory 
depression.37

Analgesics: NSAIDs and Opioids
Pain is an important risk factor for ED, mainly in 
the pediatric population.5Adding a single 
injection of intravenous propofol and ketorolac to 
the end of a brief sevoflurane anesthetic for 
bilateral myringotomy with tube insertion was 
associated with a lower incidence of emergence 
agitation one study.39 Fentanyl, given either 
intravenously or intranasally during moderately 
painful surgery, has also been shown to decrease 
emergence agitation in children.40

Clonidine
The sedating effects of the alpha-2 receptor 
agonists clonidine reduced ED.41 Administration 
routes were intravenous or caudal. This 
reduction was seen even with good analgesia 
from caudal. As inhalational agents raise 
noradrenalin levels in the brain, the alpha-2 
receptor agonists may exert their effects 
centrally by reducing noradrenalin levels.41

Dexmedetomidine
The more selectivealpha-2 receptor agonist 
dexmedetomidine hasr elatively more safety 
profile and improved efficacy relative to other 
medications has made a preferred agent of choice 

for treatment of ED.42Studies alsofound that 
perioperative administration of 
dexmedetomidine significantly reduced the 
incidence of ED in children without increasing 
the risk of side effects.43 The main disadvantage 
of dexmedetomidine is that it remains quite 
expensive.

Ketamine
Ketamine has been one of the more extensively 
studied pharmacological agents in the 
management of ED. Debate aboutthe efficacy of 
ketamine in the management of ED is 
largelydriven by earlier studies that linked 
ketamine to an increased risk of ED.4,44 
Presently, emerging studies strongly favour 
treatment with ketamine, particularly in 
combination with dexmedetomidine. Yoon Sook 
Lee et al. found that ketamine was effective in 
the prevention of emergence agitation without 
delay in awakening and both subhypnotic doses 
of ketamine 0.25 and 0.5 mg/kg were 
effective.45Kararmaz et al concluded that oral 
ketamine was effective in reducing incidence of 
emergence agitation.44

Long Term Consequences
Although emergence delirium is transient, it has 
been found to be associated with postoperative 
maladaptive behavioural changes, with children 
who display emergence delirium being seven 
times more likely to develop postoperative 
maladaptive behaviors such as night terrors, bed 
wetting, general anxiety and loss of appetite for 
up to 2 weeks following surgery.24,46However, 
there is no evidence that ED has any impact on 
long-term outcome did not suggest a cause-effect 
relationship between these two phenomena.

Conclusion
ED is a preventable and treatable condition in 
paediatric anaesthesia. It is distressing for 
children, parents, and staff. No single factor in 
isolation could be identified as causing 
postoperative agitation, and the condition should 
be considered to be a syndrome with biological, 
pharmacological, psychological and social 

components. ED should be treated as the child 
can increase risk for injury, pain, hemorrhage, 
self-removal of intravenous cannula and 
catheters. Agitated children often face a more 
complicated and prolonged stay in the PACU, 
consisting of extensive medical regimens and 
additional ancillary staff. A reasonable number 
of diagnostic tools are currently available, each 
of which are not without limitations. A standard 
diagnostic, preventable and treatable guideline 
should be required for adverse outcomes in the 
paediatric populations.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 
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versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.

References:
1.  Oddby–Muhrbeck, E., Jakobsson, J., Andersson, L. and 

Askergren, J.Postoperative nausea and vomiting-A 
comparison between intravenous and inhalation 
anaesthesia in breast surgery.Actaanaesthesiologic 
ascandinavica.1994;(1):52-56.

2.  Stevenson, G.W., Hall, S.C., Rudnick, S., Seleny, F.L. 
and Stevenson, H.C. The effect of anesthetic agents on 
the human immune response. Anesthesiology: The 
Journal of the American Society of 
Anesthesiologists.1990;72(3):542-552.

3.  Cronin-Fenton, D.P., Nørgaard, M., Jacobsen, J., 
Garne, J.P., Ewertz, M., Lash, T.L. and Sørensen, H.T. 
Comorbidity and survival of Danish breast cancer 
patients from 1995 to 2005. British journal of 
cancer.2007; 96(9):1462.

4.  Belzarena, S.D.,2008. Comparative Study between 
thoracic epidural block and general anesthesia for 
oncologic mastectomy. Rev Bras Anestesio. 
2008;58:561–568.

5.  Gärtner, R., Jensen, M.B., Nielsen, J., Ewertz, 
M.,Kroman, N. and Kehlet, H. Prevalence of and 
factors associated with persistent pain following breast 
cancer surgery. Journal of American Medical 
Association.2009; 302(18):985-1992.

6. Woolf, C.J. and Chong, M.S. Preemptive 
analgesia—treating postoperative pain by preventing 

the establishment of central sensitization. Anesthesia 
& Analgesia.1993; 77(2):362-379.

7.  Shah, A., Rowlands, M., Krishnan, N., Patel, A. and 
Ott-Young, A. Thoracic intercostal nerve blocks reduce 
opioid consumption and length of stay in patients 
undergoing implant-based breast reconstruction. 
Plastic and reconstructive 
surgery.2015;136(5):584e-591.

8.  Detterbeck, F.C. Efficacy of methods of intercostal 
nerve blockade for pain relief after thoracotomy. The 
Annals of thoracic surgery. 2005;80(4):1550-1559.

9.  Debreceni, G., Molnar, Z., Szelig, L. and Molnar, T.F. 
Contiuous epidural or intercostal analgesia following 
thoracotomy: a prospective randomized double‐blind 
clinical trial. 
Actaanaesthesiologicascandinavica.2003;47(9):1091-1
095.

10. Roviaro, G.C, Federico V., Fascianella, A., Mariani,C., 
Ramella, G., Ceccopieri, M., and  Pezzuoli,G. 
Intrathoracic intercostal nerve block with phenol in 
open chest surgery. A randomized Study with 
statistical evaluation of respiratory parameter.1986; 
90(1):64-67.

11. Maiwand, M.O., Makey, A.R. and Rees, A. Cryoanalgesia 
after thoracotomy. Improvement of technique and 
review of 600 cases.The Journal of thoracic and 
cardiovascular surgery.1986; 92(2):291-295.

12.  Tucker, Geoffrey T., Daniel C. Moore, Phillip O. 
Bridenbaugh, L. Donald Bridenbaugh, and Gale E. 
Thompson. "Systemic absorption of mepivacaine in 
commonly used regional block procedures. 
Anesthesiology.1972; 37(3): 277-287.

13. Nielsen, C.H., 1989. Bleeding after intercostal nerve 
block in a patient anticoagulated with heparin. 
Anesthesiology: The Journal of the American Society of 
Anesthesiologists, 71(1), pp.162-14. Cory, P.C. and 
Mulroy, M.F. Postoperative respiratory failure 
following intercostal block Anesthesiology: The 
Journal of the American Society of 
Anesthesiologists.1981;54(5):418-418.

15. Gallo, J.A., Lebowitz, P.W., Battit, G.E. and Bruner, 
J.M. Complications of intercostal nerve blocks 
performed under direct vision during thoracotomy: a 
report of two cases. The Journal of thoracic and 
cardiovascular surgery.1983; 86(4):628-630.

16. Berrisford, R.G. and Sabanathan, S.S. Direct access to 
the paravertebral space at thoracotomy. The Annals of 
thoracic surgery.1990;49(5):854.

17. Carollo, D.S., Nossaman, B.D. and Ramadhyani, U. 
Dexmedetomidine: a review of clinical applications. 
Current Opinion in 
Anesthesiology.2008;21(4):457-461.

18. Aantaa, R., Kanto, J. and Scheinin, M. Intramuscular 
dexmedetomidine, a novel alpha2‐adrenoceptor 
agonist, as premedication for minor gynaecological 
surgery. Acta anaesthesiologic 
ascandinavica.1991;35(4):283-288. 

19.  Calvillo, O. and Ghignone, M., 1986. Presynaptic effect 
of clonidine on unmyelinated afferent fibers in the 
spinal cord of the cat.Neuroscience letters, 64(3), 
pp.335-339.

20.  Ono, H., Mishima, A., Ono, S., Fukuda, H. and Vasko, 
M.R., 1991. Inhibitory effects of clonidine and 
tizanidine on release of substance P from slices of rat 
spinal cord and antagonism by α-adrenergic receptor 
antagonists. Neuropharmacology, 30(6), pp.5859.

21.  Kuraishi, Y., Hirota, N., Sato, Y., Kaneko, S., Satoh, 
M. and Takagi, H. Noradrenergic inhibition of the 
release of substance P from the primary afferents in 
the rabbit spinal dorsal horn. Brain 
research1985;359(1):177-182.

22.  Yoshitomi, T., Kohjitani, A., Maeda, S., Higuchi, H., 
Shimada, M. and Miyawaki, T. Dexmedetomidine 
enhances the local anesthetic action of lidocaine via an 
α-2A adrenoceptor. Anesthesia & 
Analgesia.2008;107(1):96-101.

23.  Scheinin, B., Lindgren, L., Randell, T., Scheinin, H. 
and Scheinin, M. Dexmedetomidine attenuates 
sympathoadrenal responses to tracheal intubation and 
reduces the need for thiopentone and peroperative 
fentanyl. British journal of anaesthesia.1992; 
68(2):126-131.

24.  Kelly, D.J., Ahmad, M. and Brull, S.J. Preemptive 
analgesia II: recent advances and current trends. 
Canadian Journal of Anesthesia.2001;48(11):1091.

25.  Ebert, T.J., Hall, J.E., Barney, J.A., Uhrich, T.D. and 
Colinco, M.D. The effects of increasing plasma 
concentrations of dexmedetomidine in humans. 
Anesthesiology: The Journal of the American Society of 
Anesthesiologists.2000; 93(2):382-394.

26. Lakhlani, P.P., MacMillan, L.B., Guo, T.Z., McCool, 
B.A., Lovinger, D.M., Maze, M. and Limbird, L.E. 
Substitution of a mutant α2a-adrenergic receptor via 
“hit and run” gene targeting reveals the role of this 
subtype in sedative, analgesic, and anesthetic-sparing 
responses in vivo. Proceedings of the National 
Academy of Sciences.1997; 94(18):9950-9955.

27.  Makaritsis, K.P., Johns, C., Gavras, I. and Gavras, H., 
2000. Role of α2-adrenergic receptor subtypes in the 
acute hypertensive response to hypertonic saline 
infusion in anephric mice. Hypertension.2000; 
35(2):609-613.

28. Hsu, Y.W., Cortinez, L.I., Robertson, K.M., Keifer, J.C., 
Sum-Ping, S.T., Moretti, E.W., Young, C.C., Wright, 
D.R., MacLeod, D.B. and Somma, J., 2004. 
Dexmedetomidinepharmacodynamics: Part icrossover 
comparison of the respiratory effects of 
dexmedetomidine and remifentanilinhealthy 
volunteers. Anesthesiology: The Journal of the 
American Society of Anesthesiologists.2004; 
101(5):1066-1076.

29. Grosu, I. and Lavand'homme, P. Use of 
dexmedetomidine for pain control. F1000 medicine 
reports, 2. 2010;17:90.

30.  Beegum, T.S., Bindu, M., Lesna, M.P. and Suresh, V. 
Postoperative         Analgesic Requirements in Patients 
Receiving Intra-operative Dexmedetomidine Infusion.  
International Journal of Health Sciences & 
Research.2015; 5(8): 145-154.

31. Barletta, J.F., Miedema, S.L., Wiseman, D., Heiser, J.C. 
and McAllen, K.J. Impact of dexmedetomidine on 
analgesic requirements in patients after cardiac 
surgery in a fast‐track recovery room setting. 
Pharmacotherapy: The Journal of Human 
Pharmacology and Drug 
Therapy.2009;29(12):1427-1432.

32. Gurbet, A., Basagan-Mogol, E., Turker, G., Ugun, F., 
Kaya, F.N. and Ozcan, B. Intraoperative infusion of 
dexmedetomidine reduces perioperative analgesic 
requirements. Canadian Journal of 
Anesthesia.2006;53(7):646.

33. Syal, K. and Chandel, A. Comparison of the 
post-operative analgesic effect of paravertebral block, 
pectoral nerve block and local infiltration in patients 
undergoing modified radical mastectomy: A 
randomised double-blind trial. Indian journal of 
anaesthesia.2017; 61(8):643.

34. Abdelmageed, W.M., Elquesny, K.M., Shabana, R.I., 
Abushama, H.M. and Nassar, A.M., 2011.

35. Gurbet, A., Basagan-Mogol, E., Turker, G., Ugun, F., 
Kaya, F.N. and Ozcan, B. Intraoperative infusion of 
dexmedetomidine reduces perioperative analgesic 
requirements. Canadian Journal of 
Anesthesia.2006;53(7):646.

36. Scheinin, B., Lindgren, L., Randell, T., Scheinin, H. 
and Scheinin, M.. Dexmedetomidine attenuates 
sympathoadrenal responses to tracheal intubation and 
reduces the need for thiopentone and peroperative 
fentanyl. British journal of 
anaesthesia.1992;68(2):126-131.

37. Sarkar, A., Bafila, N.S., Singh, R.B., Rasheed, M.A., 
Choubey, S. and Arora, V. Comparison of epidural 
bupivacaine and dexmedetomidine with bupivacaine 
and fentanyl for postoperative pain relief in lower limb 
orthopedic surgery. Anesthesia, essays and 
researches.2018;12(2):572.

38. Arain, S.R., Ruehlow, R.M., Uhrich, T.D. and Ebert, 
T.J. The efficacy of dexmedetomidine versus morphine 
for postoperative analgesia after major inpatient 
surgery.Anesthesia & Analgesia.2004;98(1):153-158.

39.  Mandal, M.C., Das, S., Gupta, S., Ghosh, T.R. and 
Basu, S.R. Paravertebral block can be an alternative to 
unilateral spinal anaesthesia for inguinal hernia 
repair. Indian journal of anaesthesia.2011; 
55(6):584-589.

40.  Martin, E., Ramsay, G., Mantz, J. and Sum-Ping, S.J. 
The role of the α2-adrenoceptor agonist 
dexmedetomidine in postsurgical sedation in the 
intensive care unit.Journal of Intensive Care 
Medicine.2003;18(1):29-41.

41. Carollo, D.S., Nossaman, B.D. and Ramadhyani, U. 
Dexmedetomidine: a review of clinical applications. 
Current Opinion in Anesthesiology2008;21(4):457-461.

42.  Venn, R.M., Bradshaw, C.J., Spencer, R., Brealey, D., 
Caudwell, E., Naughton, C., Vedio, A., Singer, M., 
Feneck, R., Treacher, D. and Willatts, S.M. 
Preliminary UK experience of dexmedetomidine, a 
novel agent for postoperative sedation in the intensive 
care unit. Anaesthesia.1999; 54(12):1136-1142.

43. Alhashemi, J.A., 2006. Dexmedetomidine vs 
midazolam for monitored anaesthesia care during 
cataract surgery, BJA : British Journal of 
Anaesthesia.2006;96(6):722–726.



Introduction
Postoperative agitation, also referred to as 
emergence delirium (ED) in international 
literature, is a well-documented clinical 
phenomenon, particularly in children. EDhas 
been described as “a mental disturbance during 
the recovery from general anaesthesia consisting 
of hallucinations, delusions and confusion 
manifested by moaning, restlessness, 
involuntary physical activity, and thrashing 
about in bed.”1 It has been considered a common 
postanaesthetic problem in children as well as 
adults.2,3 ED first identified in the 1960’s when 
Eckenhoff et al.studied over 14,000 patients who 
experienced unusual post-operative behavioral 
disturbances which they termed “excitement”.4 
This occurred in 5.3% of the sample patients. 

4ED occurs during the first 30 minutes after 
emergence that the greatest incidence of 
agitation is observed, and duration is generally 
limited and recovery spontaneous.5 However, 
prolonged episodes of agitation lasting for up to 2 
days have been described.6 During an ED 
reaction, children risk injuring their surgical 
repair, themselves, and their caregivers. Their 
behaviour is disruptive to the postanaesthetic 
care unit and often requires constant nursing 
supervision. When an ED reaction occurs, all 
members of the healthcare team as well as the 
parents express dissatisfaction with the quality 
of the child’s recovery.5 These negative effects of 
ED have motivated clinicians to investigate 
possible etiologies prevention and potential 
treatments for ED.

Prevalence
This condition has been shown to occur in 5% to 
10% of general surgery patients of allages.7 The 
prevalence of ED in children generally ranges 
from 25 to 80%, depending on the definition of 
ED used to measure this phenomenon, 8 but may 
be as high as 80%.8,9 The incidence of ED largely 
depends on age, anaesthetic technique, surgical 
procedure, and application of adjunct 
medication.10

Presentation
It is characterized by mental confusion, 
irritability, disorientation, inconsolablecrying, 
and thrashing behavior. ED increased recovery 
time in the post anaesthesia recovery room, 
increasing parents concern and anxiety 
withrespect to the clinical condition of their 
children.11 Typically, these children do not 
recognize or identify familiar objects or people. 
Combative behaviour has been more often 
described than simple restlessness and 
incoherence.10 

Mechanism
Neurophysiology
The first sense to return during emergence from 
anaesthesia is hearing, a sense that is made 
possible by the synapse between the acoustic 
thalamus and the lateral nucleus of the 
amygdala.12 During post-anaesthesia recovery, 
this connection is also responsible for auditory 
fear conditioning by exaggerating an 
inappropriate response to auditory stimuli.13 
Disturbance of other important 
neurotransmitters that regulate sleep and 
arousal, specifically serotonin and 
noradrenaline, have also been associated with 
delirium.14 To date, there have been a limited 
amount of studies investigating the 
neurophysiology basis behind ED. A study by 
Yasui et al., investigated that inhalation 
anaesthetics have been known to exert transient 
paradoxical “excitatory” effects in the animals 

and human patients, more predominantly in 
children.15Another study, by Lim et al., 
attempted to explain the neurophysiology behind 
hyperexcitatory behaviors occurring after 
sevoflurane anaesthesia.16 They postulated that 
the excitation may result from the potentiation 
by sevoflurane of GABAergic depolarization/ 
excitation in neocortical neurons, cells 
implicated in the genesis of arousal and 
consciousness.
Further, a study by Murrin showed that 
neurotransmitter levels in pediatric brains were 
analogous to levels in brains that had undergone 
normal age-related changes. Diminished levels 
of ACh, dopamine, norepinephrine and 
aminobutyric acid were neurophysiological 
findings characteristic of both the geriatric and 
pediatric populations.17

Studies have identified cases of elevated serum 
cortisol levels postoperatively. This cortisol 
surge has been correlated with an increased 
incidence of post-operative confusion.18 
Intraoperative reduction in carbon dioxide (CO2) 
levels can decrease cerebral blood flow via 
vasoconstriction. Extended periods of 
hypocapnia causes damage to the caudoputamen 
and may be responsible for some of the 
characteristic symptoms of postoperative 
delirium.19 Perioperative hypoventilation results 
in elevated CO2 levels, promoting an acidotic 
state that alters consciousness. Importantly, 
altered blood oxygen levels may also contribute 
to the symptoms associated with ED.

Risk Factors
Genetics
There aretheories that support the ED is 
predicated, in large part, on the interaction 
between genes and factors imposed by surgery 
and anaesthesia.20 Agnoletti et al., hypothesized 
that certain genetic polymorphismsplayan 
important role in the immune response and 
inflammatorypathways that may predispose a 
patient to ED. 21

Age
Studies have examined the role of brain 
maturation on delirium, with some relating ED 
susceptibility in children to the development of 
the hippocampus and cholinergic function.6,22 
Diminished level of neurotransmitters and 
disturbance to these neurotransmitters has been 
implicated as precipitating factors for ED in 
children and under the age of 5 years are 
vulnerable to altered behavior upon recovery 
from anaesthesia.6

Preoperative Anxiety
Intense preoperative anxiety, both in children 
and their parents, has been associated with an 
increased likelihood of restless recovery from 
anaesthesia.23 Younger children, those with 
impulsive and emotional behavior, those who are 
less sociable and whose parents are more 
anxious, appear to be more prone to developing 
this clinical phenomenon.24,25 When children are 
separated from their parents and sent to the 
operating room alone, this is traumatic and 
increases the risk of agitation.5

Inhalation anaesthetics
The recent surge in ED cases is a reflection of the 
gaining popularity of sevoflurane and 
desflurane.26 It is believed that thelow blood 
solubility characteristic of these newer inhaled 
anaesthetics promote a rapid awakening that 
concurrentlyincreases susceptibility to ED.27 The 
causative relationship between inhalation 
anaesthetics and ED is affected by the 
concurrent use of other medications. Supporting 
the findings by Aono et al., a study by Kuratini 
and Oi, found that children anaesthetized with 
sevoflurane exhibited a greater incidence of ED 
than those anaesthetized with halothane.28

Type of Surgery
Surgical procedures that involve the tonsils, 
thyroid, middle ear, and eye have been reported 
to have higher incidences of postoperative 
agitation and restlessness.10,26 Eckenhoff et al.4 

speculated that a “sense of suffocation” during 
emergence from anaesthesia may contribute to 
ED in patients undergoing head and neck 
surgery.

Rapid Awakening
It has been known that rapid awakening after 
the use of the insoluble anaesthetics may initiate 
ED by worsening a child’s underlying sense of 
apprehension when finding himself in an 
unfamiliar environment.26 Some parents claim 
the patient’s behavior upon emergence was the 
same as when he was suddenly awakened from 
deep sleep.29 Older children and adults usually 
become oriented rapidly, whereas preschool-aged 
children, who are less able to copewith 
environmental stresses, tend to become agitated 
and delirious. 

Pain
Inadequate pain relief has been one of the 
principal confounding factors when analyzing 
trigger factors for emergence agitation. ED 
observed particularly after short surgical 
procedures for which peak effects of analgesics 
may be delayed until the child is completely 
awake.30 In several studies, the preemptive 
analgesic approach successfully reduced ED, 
suggesting that pain may be its major source.31 It 
is recommended that postoperative pain be first 
removed to exclude the cause of ED who exhibit 
signs compatible with emergence agitation.

Diagnosis and Assessment Tools
The diagnostic criteria for diagnosing ED are not 
well described. Several assessment tools have 
been established to guide diagnosis. Many scales 
have been proposed to evaluate the incidence 
and severity of ED and a variety of scales are 
used in clinical practice and for research 
purposes and measure ED in young 
children.32,33Agitation due to pain is a significant 
confounding factor for the evaluation of the 
presence or measurement of the degree of 

ED.34The Cravero scale (Table I) has five steps 
from obtunded and unresponsive to wild 
thrashing behavior requiring restraint.8 A score 
of 4 (from crying and difficult to console to wild 
thrashing) for a 5 or more min duration despite 
active calming efforts is regarded as indicative of 
ED. 
Table I: Cravero Scale

The Paediatric Anaesthesia Emergence Delirium 
(PAED) scale (Table: II) is validated but is 
difficult to use in routine clinical practice.34

Table 2: PAED Scale. Score is sum of all values.

The Watcha scale (Table:III) is a simpler tool to 
use in clinical practice and may have a higher 
overall sensitivity and specificity than  = the 
PAED and Cravero scales.35

Table 3: Watcha Scale. Score is observed value.

 
Preventive Measures
Prophylactic measures include the 
co-administration of propofol, midazolam, or 
fentanyl, but the risks associated with their use 
must be weighed against the self-limiting nature 
of ED. The efficacy of propofol is dependent on 
the timing of administration. Due to the rapid 
pharmacokinetics of propofol, a bolus may be 
given at the end of the procedure or continuous 
infusion used during maintenance of anaesthesia 
results in increased concentrations during 
emergence resulting in a decreased incidence of 
ED.36 Perioperative analgesia has been shown 
to be effective in preventing ED. Several 
analgesics have been studied for the 
preventionof ED including: fentanyl 
intravenously 10 min before the end of a 
procedure, ketamine intravenously given at the 
end of procedure, or as an oral premedication 
and alpha2adrenoreceptor agonists such as 
clonidine caudally and dexmedetomidine 
intravenously.6

Treatment
Non-Pharmacologic Treatment
There are a variety of non-pharmacological 
methods that may be effective in reducing the 
incidence of emergence delirium as well. These 
consist of a quiet induction environment with 

decreased sensory stimuli, music therapy, and 
distraction by way of videos or touch screen 
games. Interestingly, parental presence at 
induction has not been found to be consistently 
effective, although parental presence following 
emergence is helpful.37The recovery area should 
be quiet. Parental presence in the recovery area 
may or may not help.

Benzodiazepine
Despite the increased risk of ED in preoperative 
administration of benzodiazepines, several 
studies have demonstrated lower incidences of 
ED when benzodiazepines are administered in 
the perioperative stage.38 Small intravenous dose 
of midazolam administered just prior to the end 
of surgery reduced ED without delaying the 
emergence time but risk is respiratory 
depression.37

Analgesics: NSAIDs and Opioids
Pain is an important risk factor for ED, mainly in 
the pediatric population.5Adding a single 
injection of intravenous propofol and ketorolac to 
the end of a brief sevoflurane anesthetic for 
bilateral myringotomy with tube insertion was 
associated with a lower incidence of emergence 
agitation one study.39 Fentanyl, given either 
intravenously or intranasally during moderately 
painful surgery, has also been shown to decrease 
emergence agitation in children.40

Clonidine
The sedating effects of the alpha-2 receptor 
agonists clonidine reduced ED.41 Administration 
routes were intravenous or caudal. This 
reduction was seen even with good analgesia 
from caudal. As inhalational agents raise 
noradrenalin levels in the brain, the alpha-2 
receptor agonists may exert their effects 
centrally by reducing noradrenalin levels.41

Dexmedetomidine
The more selectivealpha-2 receptor agonist 
dexmedetomidine hasr elatively more safety 
profile and improved efficacy relative to other 
medications has made a preferred agent of choice 

for treatment of ED.42Studies alsofound that 
perioperative administration of 
dexmedetomidine significantly reduced the 
incidence of ED in children without increasing 
the risk of side effects.43 The main disadvantage 
of dexmedetomidine is that it remains quite 
expensive.

Ketamine
Ketamine has been one of the more extensively 
studied pharmacological agents in the 
management of ED. Debate aboutthe efficacy of 
ketamine in the management of ED is 
largelydriven by earlier studies that linked 
ketamine to an increased risk of ED.4,44 
Presently, emerging studies strongly favour 
treatment with ketamine, particularly in 
combination with dexmedetomidine. Yoon Sook 
Lee et al. found that ketamine was effective in 
the prevention of emergence agitation without 
delay in awakening and both subhypnotic doses 
of ketamine 0.25 and 0.5 mg/kg were 
effective.45Kararmaz et al concluded that oral 
ketamine was effective in reducing incidence of 
emergence agitation.44

Long Term Consequences
Although emergence delirium is transient, it has 
been found to be associated with postoperative 
maladaptive behavioural changes, with children 
who display emergence delirium being seven 
times more likely to develop postoperative 
maladaptive behaviors such as night terrors, bed 
wetting, general anxiety and loss of appetite for 
up to 2 weeks following surgery.24,46However, 
there is no evidence that ED has any impact on 
long-term outcome did not suggest a cause-effect 
relationship between these two phenomena.

Conclusion
ED is a preventable and treatable condition in 
paediatric anaesthesia. It is distressing for 
children, parents, and staff. No single factor in 
isolation could be identified as causing 
postoperative agitation, and the condition should 
be considered to be a syndrome with biological, 
pharmacological, psychological and social 

components. ED should be treated as the child 
can increase risk for injury, pain, hemorrhage, 
self-removal of intravenous cannula and 
catheters. Agitated children often face a more 
complicated and prolonged stay in the PACU, 
consisting of extensive medical regimens and 
additional ancillary staff. A reasonable number 
of diagnostic tools are currently available, each 
of which are not without limitations. A standard 
diagnostic, preventable and treatable guideline 
should be required for adverse outcomes in the 
paediatric populations.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

26

Journal of  the  Bangladesh  Society of  Anaesthesiologists                                                                   Volume 34, No. 2, July 2021

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Introduction
Postoperative agitation, also referred to as 
emergence delirium (ED) in international 
literature, is a well-documented clinical 
phenomenon, particularly in children. EDhas 
been described as “a mental disturbance during 
the recovery from general anaesthesia consisting 
of hallucinations, delusions and confusion 
manifested by moaning, restlessness, 
involuntary physical activity, and thrashing 
about in bed.”1 It has been considered a common 
postanaesthetic problem in children as well as 
adults.2,3 ED first identified in the 1960’s when 
Eckenhoff et al.studied over 14,000 patients who 
experienced unusual post-operative behavioral 
disturbances which they termed “excitement”.4 
This occurred in 5.3% of the sample patients. 

4ED occurs during the first 30 minutes after 
emergence that the greatest incidence of 
agitation is observed, and duration is generally 
limited and recovery spontaneous.5 However, 
prolonged episodes of agitation lasting for up to 2 
days have been described.6 During an ED 
reaction, children risk injuring their surgical 
repair, themselves, and their caregivers. Their 
behaviour is disruptive to the postanaesthetic 
care unit and often requires constant nursing 
supervision. When an ED reaction occurs, all 
members of the healthcare team as well as the 
parents express dissatisfaction with the quality 
of the child’s recovery.5 These negative effects of 
ED have motivated clinicians to investigate 
possible etiologies prevention and potential 
treatments for ED.

Prevalence
This condition has been shown to occur in 5% to 
10% of general surgery patients of allages.7 The 
prevalence of ED in children generally ranges 
from 25 to 80%, depending on the definition of 
ED used to measure this phenomenon, 8 but may 
be as high as 80%.8,9 The incidence of ED largely 
depends on age, anaesthetic technique, surgical 
procedure, and application of adjunct 
medication.10

Presentation
It is characterized by mental confusion, 
irritability, disorientation, inconsolablecrying, 
and thrashing behavior. ED increased recovery 
time in the post anaesthesia recovery room, 
increasing parents concern and anxiety 
withrespect to the clinical condition of their 
children.11 Typically, these children do not 
recognize or identify familiar objects or people. 
Combative behaviour has been more often 
described than simple restlessness and 
incoherence.10 

Mechanism
Neurophysiology
The first sense to return during emergence from 
anaesthesia is hearing, a sense that is made 
possible by the synapse between the acoustic 
thalamus and the lateral nucleus of the 
amygdala.12 During post-anaesthesia recovery, 
this connection is also responsible for auditory 
fear conditioning by exaggerating an 
inappropriate response to auditory stimuli.13 
Disturbance of other important 
neurotransmitters that regulate sleep and 
arousal, specifically serotonin and 
noradrenaline, have also been associated with 
delirium.14 To date, there have been a limited 
amount of studies investigating the 
neurophysiology basis behind ED. A study by 
Yasui et al., investigated that inhalation 
anaesthetics have been known to exert transient 
paradoxical “excitatory” effects in the animals 

and human patients, more predominantly in 
children.15Another study, by Lim et al., 
attempted to explain the neurophysiology behind 
hyperexcitatory behaviors occurring after 
sevoflurane anaesthesia.16 They postulated that 
the excitation may result from the potentiation 
by sevoflurane of GABAergic depolarization/ 
excitation in neocortical neurons, cells 
implicated in the genesis of arousal and 
consciousness.
Further, a study by Murrin showed that 
neurotransmitter levels in pediatric brains were 
analogous to levels in brains that had undergone 
normal age-related changes. Diminished levels 
of ACh, dopamine, norepinephrine and 
aminobutyric acid were neurophysiological 
findings characteristic of both the geriatric and 
pediatric populations.17

Studies have identified cases of elevated serum 
cortisol levels postoperatively. This cortisol 
surge has been correlated with an increased 
incidence of post-operative confusion.18 
Intraoperative reduction in carbon dioxide (CO2) 
levels can decrease cerebral blood flow via 
vasoconstriction. Extended periods of 
hypocapnia causes damage to the caudoputamen 
and may be responsible for some of the 
characteristic symptoms of postoperative 
delirium.19 Perioperative hypoventilation results 
in elevated CO2 levels, promoting an acidotic 
state that alters consciousness. Importantly, 
altered blood oxygen levels may also contribute 
to the symptoms associated with ED.

Risk Factors
Genetics
There aretheories that support the ED is 
predicated, in large part, on the interaction 
between genes and factors imposed by surgery 
and anaesthesia.20 Agnoletti et al., hypothesized 
that certain genetic polymorphismsplayan 
important role in the immune response and 
inflammatorypathways that may predispose a 
patient to ED. 21

Age
Studies have examined the role of brain 
maturation on delirium, with some relating ED 
susceptibility in children to the development of 
the hippocampus and cholinergic function.6,22 
Diminished level of neurotransmitters and 
disturbance to these neurotransmitters has been 
implicated as precipitating factors for ED in 
children and under the age of 5 years are 
vulnerable to altered behavior upon recovery 
from anaesthesia.6

Preoperative Anxiety
Intense preoperative anxiety, both in children 
and their parents, has been associated with an 
increased likelihood of restless recovery from 
anaesthesia.23 Younger children, those with 
impulsive and emotional behavior, those who are 
less sociable and whose parents are more 
anxious, appear to be more prone to developing 
this clinical phenomenon.24,25 When children are 
separated from their parents and sent to the 
operating room alone, this is traumatic and 
increases the risk of agitation.5

Inhalation anaesthetics
The recent surge in ED cases is a reflection of the 
gaining popularity of sevoflurane and 
desflurane.26 It is believed that thelow blood 
solubility characteristic of these newer inhaled 
anaesthetics promote a rapid awakening that 
concurrentlyincreases susceptibility to ED.27 The 
causative relationship between inhalation 
anaesthetics and ED is affected by the 
concurrent use of other medications. Supporting 
the findings by Aono et al., a study by Kuratini 
and Oi, found that children anaesthetized with 
sevoflurane exhibited a greater incidence of ED 
than those anaesthetized with halothane.28

Type of Surgery
Surgical procedures that involve the tonsils, 
thyroid, middle ear, and eye have been reported 
to have higher incidences of postoperative 
agitation and restlessness.10,26 Eckenhoff et al.4 

speculated that a “sense of suffocation” during 
emergence from anaesthesia may contribute to 
ED in patients undergoing head and neck 
surgery.

Rapid Awakening
It has been known that rapid awakening after 
the use of the insoluble anaesthetics may initiate 
ED by worsening a child’s underlying sense of 
apprehension when finding himself in an 
unfamiliar environment.26 Some parents claim 
the patient’s behavior upon emergence was the 
same as when he was suddenly awakened from 
deep sleep.29 Older children and adults usually 
become oriented rapidly, whereas preschool-aged 
children, who are less able to copewith 
environmental stresses, tend to become agitated 
and delirious. 

Pain
Inadequate pain relief has been one of the 
principal confounding factors when analyzing 
trigger factors for emergence agitation. ED 
observed particularly after short surgical 
procedures for which peak effects of analgesics 
may be delayed until the child is completely 
awake.30 In several studies, the preemptive 
analgesic approach successfully reduced ED, 
suggesting that pain may be its major source.31 It 
is recommended that postoperative pain be first 
removed to exclude the cause of ED who exhibit 
signs compatible with emergence agitation.

Diagnosis and Assessment Tools
The diagnostic criteria for diagnosing ED are not 
well described. Several assessment tools have 
been established to guide diagnosis. Many scales 
have been proposed to evaluate the incidence 
and severity of ED and a variety of scales are 
used in clinical practice and for research 
purposes and measure ED in young 
children.32,33Agitation due to pain is a significant 
confounding factor for the evaluation of the 
presence or measurement of the degree of 

ED.34The Cravero scale (Table I) has five steps 
from obtunded and unresponsive to wild 
thrashing behavior requiring restraint.8 A score 
of 4 (from crying and difficult to console to wild 
thrashing) for a 5 or more min duration despite 
active calming efforts is regarded as indicative of 
ED. 
Table I: Cravero Scale

The Paediatric Anaesthesia Emergence Delirium 
(PAED) scale (Table: II) is validated but is 
difficult to use in routine clinical practice.34

Table 2: PAED Scale. Score is sum of all values.

The Watcha scale (Table:III) is a simpler tool to 
use in clinical practice and may have a higher 
overall sensitivity and specificity than  = the 
PAED and Cravero scales.35

Table 3: Watcha Scale. Score is observed value.

 
Preventive Measures
Prophylactic measures include the 
co-administration of propofol, midazolam, or 
fentanyl, but the risks associated with their use 
must be weighed against the self-limiting nature 
of ED. The efficacy of propofol is dependent on 
the timing of administration. Due to the rapid 
pharmacokinetics of propofol, a bolus may be 
given at the end of the procedure or continuous 
infusion used during maintenance of anaesthesia 
results in increased concentrations during 
emergence resulting in a decreased incidence of 
ED.36 Perioperative analgesia has been shown 
to be effective in preventing ED. Several 
analgesics have been studied for the 
preventionof ED including: fentanyl 
intravenously 10 min before the end of a 
procedure, ketamine intravenously given at the 
end of procedure, or as an oral premedication 
and alpha2adrenoreceptor agonists such as 
clonidine caudally and dexmedetomidine 
intravenously.6

Treatment
Non-Pharmacologic Treatment
There are a variety of non-pharmacological 
methods that may be effective in reducing the 
incidence of emergence delirium as well. These 
consist of a quiet induction environment with 

decreased sensory stimuli, music therapy, and 
distraction by way of videos or touch screen 
games. Interestingly, parental presence at 
induction has not been found to be consistently 
effective, although parental presence following 
emergence is helpful.37The recovery area should 
be quiet. Parental presence in the recovery area 
may or may not help.

Benzodiazepine
Despite the increased risk of ED in preoperative 
administration of benzodiazepines, several 
studies have demonstrated lower incidences of 
ED when benzodiazepines are administered in 
the perioperative stage.38 Small intravenous dose 
of midazolam administered just prior to the end 
of surgery reduced ED without delaying the 
emergence time but risk is respiratory 
depression.37

Analgesics: NSAIDs and Opioids
Pain is an important risk factor for ED, mainly in 
the pediatric population.5Adding a single 
injection of intravenous propofol and ketorolac to 
the end of a brief sevoflurane anesthetic for 
bilateral myringotomy with tube insertion was 
associated with a lower incidence of emergence 
agitation one study.39 Fentanyl, given either 
intravenously or intranasally during moderately 
painful surgery, has also been shown to decrease 
emergence agitation in children.40

Clonidine
The sedating effects of the alpha-2 receptor 
agonists clonidine reduced ED.41 Administration 
routes were intravenous or caudal. This 
reduction was seen even with good analgesia 
from caudal. As inhalational agents raise 
noradrenalin levels in the brain, the alpha-2 
receptor agonists may exert their effects 
centrally by reducing noradrenalin levels.41

Dexmedetomidine
The more selectivealpha-2 receptor agonist 
dexmedetomidine hasr elatively more safety 
profile and improved efficacy relative to other 
medications has made a preferred agent of choice 

for treatment of ED.42Studies alsofound that 
perioperative administration of 
dexmedetomidine significantly reduced the 
incidence of ED in children without increasing 
the risk of side effects.43 The main disadvantage 
of dexmedetomidine is that it remains quite 
expensive.

Ketamine
Ketamine has been one of the more extensively 
studied pharmacological agents in the 
management of ED. Debate aboutthe efficacy of 
ketamine in the management of ED is 
largelydriven by earlier studies that linked 
ketamine to an increased risk of ED.4,44 
Presently, emerging studies strongly favour 
treatment with ketamine, particularly in 
combination with dexmedetomidine. Yoon Sook 
Lee et al. found that ketamine was effective in 
the prevention of emergence agitation without 
delay in awakening and both subhypnotic doses 
of ketamine 0.25 and 0.5 mg/kg were 
effective.45Kararmaz et al concluded that oral 
ketamine was effective in reducing incidence of 
emergence agitation.44

Long Term Consequences
Although emergence delirium is transient, it has 
been found to be associated with postoperative 
maladaptive behavioural changes, with children 
who display emergence delirium being seven 
times more likely to develop postoperative 
maladaptive behaviors such as night terrors, bed 
wetting, general anxiety and loss of appetite for 
up to 2 weeks following surgery.24,46However, 
there is no evidence that ED has any impact on 
long-term outcome did not suggest a cause-effect 
relationship between these two phenomena.

Conclusion
ED is a preventable and treatable condition in 
paediatric anaesthesia. It is distressing for 
children, parents, and staff. No single factor in 
isolation could be identified as causing 
postoperative agitation, and the condition should 
be considered to be a syndrome with biological, 
pharmacological, psychological and social 

components. ED should be treated as the child 
can increase risk for injury, pain, hemorrhage, 
self-removal of intravenous cannula and 
catheters. Agitated children often face a more 
complicated and prolonged stay in the PACU, 
consisting of extensive medical regimens and 
additional ancillary staff. A reasonable number 
of diagnostic tools are currently available, each 
of which are not without limitations. A standard 
diagnostic, preventable and treatable guideline 
should be required for adverse outcomes in the 
paediatric populations.

References
1.  Wilson TA, Graves SA. Pediatric 

considerations in a general postanesthesia 
care unit.Journal of post anesthesia nursing. 
1990 Feb;5(1):16-24.

2.  Bastron RD, Moyers J. Emergence delirium. 
JAMA. 1967 Jun 5;200(10):883.

3. SMESSAERT A, SCHEHR CA, ARTUSIO JF 
Jr. Observations in the immediate 
postanaesthesia period. II. Mode of recovery. 
Br J Anaesth. 1960 Apr;32:181-5.

4.  ECKENHOFF JE, KNEALE DH, DRIPPS 
RD.The incidence and etiology of 
postanestheticexcitment.A clinical 
survey.Anesthesiology. 1961 
Sep-Oct;22:667-73.

5.  Cole JW, Murray DJ, McAllister JD, 
Hirshberg GE. Emergence behaviour in 
children: defining the incidence of excitement 
and agitation following anaesthesia. 
PaediatrAnaesth. 2002 Jun;12(5):442-7.

6.  Vlajkovic GP, Sindjelic RP. Emergence 
delirium in children: many questions, few 
answers. AnesthAnalg. 2007 Jan;104(1):84-91.

7.  Sharma PT, Sieber FE, Zakriya KJ, Pauldine 
RW, Gerold KB, Hang J, Smith TH. Recovery 
room delirium predicts postoperative delirium 
after hip-fracture repair. AnesthAnalg. 2005 
Oct;101(4):1215-1220.

8.  Cravero J, Surgenor S, Whalen K. Emergence 
agitation in paediatric patients after 
sevofluraneanaesthesia and no surgery: a 
comparison with halothane. PaediatrAnaesth. 

2000;10(4):419-24.
9.  Kulka PJ, Bressem M, Tryba M. Clonidine 

prevents sevoflurane-induced agitation in 
children. AnesthAnalg. 2001 Aug;93(2):335-8,

10.  Voepel-Lewis T, Malviya S, Tait AR. A 
prospective cohort study of emergence 
agitation in the pediatric postanesthesia care 
unit. Anesth Analg. 2003 Jun;96(6):1625-1630.

11.  ECKENHOFF JE, KNEALE DH, DRIPPS 
RD. The incidence and etiology of 
postanesthetic excitment. A clinical survey. 
Anesthesiology. 1961 Sep-Oct;22:667-73.

12.  John ER, Prichep LS. The anesthetic cascade: 
a theory of how anesthesia suppresses 
consciousness. Anesthesiology. 2005 
Feb;102(2):447-71.

13.  Weinberger NM. The medial geniculate, not 
the amygdala, as the root of auditory fear 
conditioning. Hear Res. 2011 
Apr;274(1-2):61-74.

14. Shigeta H, Yasui A, Nimura Y, Machida N, 
Kageyama M, Miura M, Menjo M, Ikeda K. 
Postoperative delirium and melatonin levels in 
elderly patients. Am J Surg. 2001 
Nov;182(5):449-54.

15. YutakaYasui, Eiji Masaki, Fusao Kato; 
Sevoflurane Directly Excites Locus Coeruleus 
Neurons of Rats. Anesthesiology 2007; 
107:992–1002.

16.  Lim BG, Shen FY, Kim YB, Kim WB, Kim YS, 
Han HC, Lee MK, Kong MH, Kim YI. Possible 
role of GABAergic depolarization in 
neocortical neurons in generating 
hyperexcitatory behaviors during emergence 
from sevoflurane anesthesia in the rat.ASN 
Neuro. 2014 Apr 4;6(2):e00141.

17.  Murrin LC, Sanders JD, Bylund DB. 
Comparison of the maturation of the 
adrenergic and serotonergic neurotransmitter 
systems in the brain: implications for 
differential drug effects on juveniles and 
adults. BiochemPharmacol. 2007 Apr 
15;73(8):1225-36.

18.  Kazmierski J, Banys A, Latek J, Bourke J, 
Jaszewski R. Cortisol levels and 
neuropsychiatric diagnosis as markers of 
postoperative delirium: a prospective cohort 

study. Crit Care. 2013 Mar 1;17(2):R38.
18.  McIntosh TK, Bush HL, Yeston NS, 

Grasberger R, Palter M, Aun F, Egdahl RH. 
Beta-endorphin, cortisol and postoperative 
delirium: a preliminary report. 
Psychoneuroendocrinology. 1985;10(3):303-13.

19.  Miyamoto E, Tomimoto H, Nakao Si S, Wakita 
H, Akiguchi I, Miyamoto K and Shingu K. 
Caudoputamen is damaged by hypocapnia 
during mechanical ventilation in a rat model of 
chronic cerebral hypoperfusion. Stroke.2001; 
32:2920-2925.

20.  Viswanath, Omar &Kerner, Bryan & Jean, 
Yuel-Kai & Soto, Roy & Rosen, Gerald. (2015). 
Emergence delirium: a narrative review. 
Journal of Anesthesiology and Clinical 
Science. 4. 2. 10.7243/2049-9752-4-2.

21.  Agnoletti V, Ansaloni L, Catena F, Chattat R, 
De Cataldis A, Di Nino G, Franceschi C, 
Gagliardi S, Melotti RM, Potalivo A, Taffurelli 
M. Postoperative Delirium after elective and 
emergency surgery: analysis and checking of 
risk factors. A study protocol. BMC Surg. 2005 
May 28;5:12.

22.  Bong CL, Ng AS. Evaluation of emergence 
delirium in Asian children using the Pediatric 
Anesthesia Emergence Delirium 
Scale.PaediatrAnaesth. 2009 
Jun;19(6):593-600. 

23.  Doyle WL, Perrin L. Emergence delirium in a 
child given oral midazolam for conscious 
sedation. Ann Emerg Med. 1994 
Dec;24(6):1173-5.

24.  Kain ZN, Caldwell-Andrews AA, Maranets I, 
McClain B, Gaal D, Mayes LC, Feng R, Zhang 
H. Preoperative anxiety and emergence 
delirium and postoperative maladaptive 
behaviors. AnesthAnalg. 2004 
Dec;99(6):1648-1654.

25.  Berghmans JM, Poley M, Weber F Van De 
Velde M, Adriaenssens P, Klein J, Himpe D, 
Utens E. Does the Child Behavior Checklist 
predict levels of preoperative anxiety at 
anesthetic induction and postoperative 
emergence delirium? A prospective cohort 
study. Minerva Anestesiol. 2015 
Feb;81(2):145-56.

26.  Aouad MT, Nasr VG. Emergence agitation in 
children: an update. CurrOpinAnaesthesiol. 
2005 Dec;18(6):614-9.

27.  Welborn LG, Hannallah RS, Norden JM, 
Ruttimann UE, Callan CM. Comparison of 
emergence and recovery characteristics of 
sevoflurane, desflurane, and halothane in 
pediatric ambulatory patients. AnesthAnalg. 
1996 Nov;83(5):917-20.

28.  Kuratani N, Oi Y. Greater incidence of 
emergence agitation in children after 
sevoflurane anesthesia as compared with 
halothane: a meta-analysis of randomized 
controlled trials. Anesthesiology. 2008 
Aug;109(2):225-32.

29.  Jöhr M. ExzitationnachSevofluran: Ein 
Problem in der Kinderanästhesie? [Excitation 
following sevoflurane: a problem in pediatric 
anesthesia?]. Anaesthesist. 1999 
Dec;48(12):917-8.

30.  Davis PJ, Greenberg JA, Gendelman M, 
Fertal K. Recovery characteristics of 
sevoflurane and halothane in preschool-aged 
children undergoing bilateral myringotomy 
and pressure equalization tube insertion. 
AnesthAnalg. 1999 Jan;88(1):34-8. 

31.  Lynch EP, Lazor MA, Gellis JE, Orav J, 
Goldman L, Marcantonio ER. The impact of 
postoperative pain on the development of 
postoperative delirium. Anesth Analg. 1998 
Apr;86(4):781-5. 

32.  Beskow A, Westrin P. Sevoflurane causes 
more postoperative agitation in children than 
does halothane. ActaAnaesthesiol Scand. 1999 
May;43(5):536-41.

33.  Sherwin TS, Green SM, Khan A, Chapman 
DS, Dannenberg B. Does adjunctive 
midazolam reduce recovery agitation after 
ketamine sedation for pediatric procedures? A 
randomized, double-blind, placebo-controlled 
trial. Ann Emerg Med. 2000 Mar;35(3):229-38.

34.  Sikich N, Lerman J. Development and 
psychometric evaluation of the pediatric 
anesthesia emergence delirium scale. 
Anesthesiology. 2004 May;100(5):1138-45.

35.  Bajwa SA, Costi D, Cyna AM. A comparison of 
emergence delirium scales following general 
anesthesia in children. PaediatrAnaesth. 2010 

Aug;20(8):704-11.
36.  Dahmani S, Stany I, Brasher C, Lejeune C, 

Bruneau B, Wood C, Nivoche Y, Constant I, 
Murat I. Pharmacological prevention of 
sevoflurane- and desflurane-related 
emergence agitation in children: a 
meta-analysis of published studies. Br J 
Anaesth. 2010 Feb;104(2):216-23.

37.  Dahmani S, Delivet H, Hilly J. Emergence 
delirium in children: an update. 
CurrOpinAnaesthesiol. 2014 
Jun;27(3):309-15.

38.  Kwak KH. Emergence agitation/delirium: we 
still don't know. Korean J Anesthesiol. 2010 
Aug;59(2):73-4.

39. d'Eon B, Hackmann T, Wright AS. The 
Addition of Intravenous Propofol and 
Ketorolac to a Sevoflurane Anesthetic Lessens 
Emergence Agitation in Children Having 
Bilateral Myringotomy with Tympanostomy 
Tube Insertion: A Prospective Observational 
Study. Children (Basel). 2020 Aug 15;7(8):96.

40.  Cohen IT, Hannallah RS, Hummer KA. The 
incidence of emergence agitation associated 
with desflurane anesthesia in children is 
reduced by fentanyl. AnesthAnalg. 2001 
Jul;93(1):88-91.

41.  Tesoro S, Mezzetti D, Marchesini L, Peduto 
VA. Clonidine treatment for agitation in 
children after sevoflurane 
anesthesia.AnesthAnalg. 2005 
Dec;101(6):1619-1622.

42.  Isik B, Arslan M, Tunga AD, Kurtipek O. 
Dexmedetomidine decreases emergence 
agitation in pediatric patients after 
sevoflurane anesthesia without surgery. 
PaediatrAnaesth. 2006 Jul;16(7):748-53.

43.  Enlow, William &Ardizzone, Laura. (2008). A 
Systematic Review: Dexmedetomidine Versus 
Placebo to Decrease the Incidence of 
Emergence Delirium/Emergence Agitation 
(ED/EA) in Pediatric Patients. Clinical 
Scholars Review. 1. 89-94. 

44.  Kararmaz A, Kaya S, Turhanoglu S, Ozyilmaz 
MA. Oral ketamine premedication can prevent 
emergence agitation in children after 
desfluraneanaesthesia. PaediatrAnaesth. 
2004 Jun;14(6):477-82.

45.  Lee YS, Kim WY, Choi JH, Son JH, Kim JH, 
Park YC. The effect of ketamine on the 
incidence of emergence agitation in children 
undergoing tonsillectomy and adenoidectomy 
under sevoflurane general anesthesia.Korean 
J Anesthesiol. 2010 May;58(5):440-5.

46.  Kain ZN, Mayes LC, Caldwell-Andrews AA, 
Karas DE, McClain BC. Preoperative anxiety, 
postoperative pain, and behavioral recovery in 
young children undergoing surgery.Pediatrics. 
2006 Aug;118(2):651-8.

Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 
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5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Introduction
Postoperative agitation, also referred to as 
emergence delirium (ED) in international 
literature, is a well-documented clinical 
phenomenon, particularly in children. EDhas 
been described as “a mental disturbance during 
the recovery from general anaesthesia consisting 
of hallucinations, delusions and confusion 
manifested by moaning, restlessness, 
involuntary physical activity, and thrashing 
about in bed.”1 It has been considered a common 
postanaesthetic problem in children as well as 
adults.2,3 ED first identified in the 1960’s when 
Eckenhoff et al.studied over 14,000 patients who 
experienced unusual post-operative behavioral 
disturbances which they termed “excitement”.4 
This occurred in 5.3% of the sample patients. 

4ED occurs during the first 30 minutes after 
emergence that the greatest incidence of 
agitation is observed, and duration is generally 
limited and recovery spontaneous.5 However, 
prolonged episodes of agitation lasting for up to 2 
days have been described.6 During an ED 
reaction, children risk injuring their surgical 
repair, themselves, and their caregivers. Their 
behaviour is disruptive to the postanaesthetic 
care unit and often requires constant nursing 
supervision. When an ED reaction occurs, all 
members of the healthcare team as well as the 
parents express dissatisfaction with the quality 
of the child’s recovery.5 These negative effects of 
ED have motivated clinicians to investigate 
possible etiologies prevention and potential 
treatments for ED.

Prevalence
This condition has been shown to occur in 5% to 
10% of general surgery patients of allages.7 The 
prevalence of ED in children generally ranges 
from 25 to 80%, depending on the definition of 
ED used to measure this phenomenon, 8 but may 
be as high as 80%.8,9 The incidence of ED largely 
depends on age, anaesthetic technique, surgical 
procedure, and application of adjunct 
medication.10

Presentation
It is characterized by mental confusion, 
irritability, disorientation, inconsolablecrying, 
and thrashing behavior. ED increased recovery 
time in the post anaesthesia recovery room, 
increasing parents concern and anxiety 
withrespect to the clinical condition of their 
children.11 Typically, these children do not 
recognize or identify familiar objects or people. 
Combative behaviour has been more often 
described than simple restlessness and 
incoherence.10 

Mechanism
Neurophysiology
The first sense to return during emergence from 
anaesthesia is hearing, a sense that is made 
possible by the synapse between the acoustic 
thalamus and the lateral nucleus of the 
amygdala.12 During post-anaesthesia recovery, 
this connection is also responsible for auditory 
fear conditioning by exaggerating an 
inappropriate response to auditory stimuli.13 
Disturbance of other important 
neurotransmitters that regulate sleep and 
arousal, specifically serotonin and 
noradrenaline, have also been associated with 
delirium.14 To date, there have been a limited 
amount of studies investigating the 
neurophysiology basis behind ED. A study by 
Yasui et al., investigated that inhalation 
anaesthetics have been known to exert transient 
paradoxical “excitatory” effects in the animals 

and human patients, more predominantly in 
children.15Another study, by Lim et al., 
attempted to explain the neurophysiology behind 
hyperexcitatory behaviors occurring after 
sevoflurane anaesthesia.16 They postulated that 
the excitation may result from the potentiation 
by sevoflurane of GABAergic depolarization/ 
excitation in neocortical neurons, cells 
implicated in the genesis of arousal and 
consciousness.
Further, a study by Murrin showed that 
neurotransmitter levels in pediatric brains were 
analogous to levels in brains that had undergone 
normal age-related changes. Diminished levels 
of ACh, dopamine, norepinephrine and 
aminobutyric acid were neurophysiological 
findings characteristic of both the geriatric and 
pediatric populations.17

Studies have identified cases of elevated serum 
cortisol levels postoperatively. This cortisol 
surge has been correlated with an increased 
incidence of post-operative confusion.18 
Intraoperative reduction in carbon dioxide (CO2) 
levels can decrease cerebral blood flow via 
vasoconstriction. Extended periods of 
hypocapnia causes damage to the caudoputamen 
and may be responsible for some of the 
characteristic symptoms of postoperative 
delirium.19 Perioperative hypoventilation results 
in elevated CO2 levels, promoting an acidotic 
state that alters consciousness. Importantly, 
altered blood oxygen levels may also contribute 
to the symptoms associated with ED.

Risk Factors
Genetics
There aretheories that support the ED is 
predicated, in large part, on the interaction 
between genes and factors imposed by surgery 
and anaesthesia.20 Agnoletti et al., hypothesized 
that certain genetic polymorphismsplayan 
important role in the immune response and 
inflammatorypathways that may predispose a 
patient to ED. 21

Age
Studies have examined the role of brain 
maturation on delirium, with some relating ED 
susceptibility in children to the development of 
the hippocampus and cholinergic function.6,22 
Diminished level of neurotransmitters and 
disturbance to these neurotransmitters has been 
implicated as precipitating factors for ED in 
children and under the age of 5 years are 
vulnerable to altered behavior upon recovery 
from anaesthesia.6

Preoperative Anxiety
Intense preoperative anxiety, both in children 
and their parents, has been associated with an 
increased likelihood of restless recovery from 
anaesthesia.23 Younger children, those with 
impulsive and emotional behavior, those who are 
less sociable and whose parents are more 
anxious, appear to be more prone to developing 
this clinical phenomenon.24,25 When children are 
separated from their parents and sent to the 
operating room alone, this is traumatic and 
increases the risk of agitation.5

Inhalation anaesthetics
The recent surge in ED cases is a reflection of the 
gaining popularity of sevoflurane and 
desflurane.26 It is believed that thelow blood 
solubility characteristic of these newer inhaled 
anaesthetics promote a rapid awakening that 
concurrentlyincreases susceptibility to ED.27 The 
causative relationship between inhalation 
anaesthetics and ED is affected by the 
concurrent use of other medications. Supporting 
the findings by Aono et al., a study by Kuratini 
and Oi, found that children anaesthetized with 
sevoflurane exhibited a greater incidence of ED 
than those anaesthetized with halothane.28

Type of Surgery
Surgical procedures that involve the tonsils, 
thyroid, middle ear, and eye have been reported 
to have higher incidences of postoperative 
agitation and restlessness.10,26 Eckenhoff et al.4 

speculated that a “sense of suffocation” during 
emergence from anaesthesia may contribute to 
ED in patients undergoing head and neck 
surgery.

Rapid Awakening
It has been known that rapid awakening after 
the use of the insoluble anaesthetics may initiate 
ED by worsening a child’s underlying sense of 
apprehension when finding himself in an 
unfamiliar environment.26 Some parents claim 
the patient’s behavior upon emergence was the 
same as when he was suddenly awakened from 
deep sleep.29 Older children and adults usually 
become oriented rapidly, whereas preschool-aged 
children, who are less able to copewith 
environmental stresses, tend to become agitated 
and delirious. 

Pain
Inadequate pain relief has been one of the 
principal confounding factors when analyzing 
trigger factors for emergence agitation. ED 
observed particularly after short surgical 
procedures for which peak effects of analgesics 
may be delayed until the child is completely 
awake.30 In several studies, the preemptive 
analgesic approach successfully reduced ED, 
suggesting that pain may be its major source.31 It 
is recommended that postoperative pain be first 
removed to exclude the cause of ED who exhibit 
signs compatible with emergence agitation.

Diagnosis and Assessment Tools
The diagnostic criteria for diagnosing ED are not 
well described. Several assessment tools have 
been established to guide diagnosis. Many scales 
have been proposed to evaluate the incidence 
and severity of ED and a variety of scales are 
used in clinical practice and for research 
purposes and measure ED in young 
children.32,33Agitation due to pain is a significant 
confounding factor for the evaluation of the 
presence or measurement of the degree of 

ED.34The Cravero scale (Table I) has five steps 
from obtunded and unresponsive to wild 
thrashing behavior requiring restraint.8 A score 
of 4 (from crying and difficult to console to wild 
thrashing) for a 5 or more min duration despite 
active calming efforts is regarded as indicative of 
ED. 
Table I: Cravero Scale

The Paediatric Anaesthesia Emergence Delirium 
(PAED) scale (Table: II) is validated but is 
difficult to use in routine clinical practice.34

Table 2: PAED Scale. Score is sum of all values.

The Watcha scale (Table:III) is a simpler tool to 
use in clinical practice and may have a higher 
overall sensitivity and specificity than  = the 
PAED and Cravero scales.35

Table 3: Watcha Scale. Score is observed value.

 
Preventive Measures
Prophylactic measures include the 
co-administration of propofol, midazolam, or 
fentanyl, but the risks associated with their use 
must be weighed against the self-limiting nature 
of ED. The efficacy of propofol is dependent on 
the timing of administration. Due to the rapid 
pharmacokinetics of propofol, a bolus may be 
given at the end of the procedure or continuous 
infusion used during maintenance of anaesthesia 
results in increased concentrations during 
emergence resulting in a decreased incidence of 
ED.36 Perioperative analgesia has been shown 
to be effective in preventing ED. Several 
analgesics have been studied for the 
preventionof ED including: fentanyl 
intravenously 10 min before the end of a 
procedure, ketamine intravenously given at the 
end of procedure, or as an oral premedication 
and alpha2adrenoreceptor agonists such as 
clonidine caudally and dexmedetomidine 
intravenously.6

Treatment
Non-Pharmacologic Treatment
There are a variety of non-pharmacological 
methods that may be effective in reducing the 
incidence of emergence delirium as well. These 
consist of a quiet induction environment with 

decreased sensory stimuli, music therapy, and 
distraction by way of videos or touch screen 
games. Interestingly, parental presence at 
induction has not been found to be consistently 
effective, although parental presence following 
emergence is helpful.37The recovery area should 
be quiet. Parental presence in the recovery area 
may or may not help.

Benzodiazepine
Despite the increased risk of ED in preoperative 
administration of benzodiazepines, several 
studies have demonstrated lower incidences of 
ED when benzodiazepines are administered in 
the perioperative stage.38 Small intravenous dose 
of midazolam administered just prior to the end 
of surgery reduced ED without delaying the 
emergence time but risk is respiratory 
depression.37

Analgesics: NSAIDs and Opioids
Pain is an important risk factor for ED, mainly in 
the pediatric population.5Adding a single 
injection of intravenous propofol and ketorolac to 
the end of a brief sevoflurane anesthetic for 
bilateral myringotomy with tube insertion was 
associated with a lower incidence of emergence 
agitation one study.39 Fentanyl, given either 
intravenously or intranasally during moderately 
painful surgery, has also been shown to decrease 
emergence agitation in children.40

Clonidine
The sedating effects of the alpha-2 receptor 
agonists clonidine reduced ED.41 Administration 
routes were intravenous or caudal. This 
reduction was seen even with good analgesia 
from caudal. As inhalational agents raise 
noradrenalin levels in the brain, the alpha-2 
receptor agonists may exert their effects 
centrally by reducing noradrenalin levels.41

Dexmedetomidine
The more selectivealpha-2 receptor agonist 
dexmedetomidine hasr elatively more safety 
profile and improved efficacy relative to other 
medications has made a preferred agent of choice 

for treatment of ED.42Studies alsofound that 
perioperative administration of 
dexmedetomidine significantly reduced the 
incidence of ED in children without increasing 
the risk of side effects.43 The main disadvantage 
of dexmedetomidine is that it remains quite 
expensive.

Ketamine
Ketamine has been one of the more extensively 
studied pharmacological agents in the 
management of ED. Debate aboutthe efficacy of 
ketamine in the management of ED is 
largelydriven by earlier studies that linked 
ketamine to an increased risk of ED.4,44 
Presently, emerging studies strongly favour 
treatment with ketamine, particularly in 
combination with dexmedetomidine. Yoon Sook 
Lee et al. found that ketamine was effective in 
the prevention of emergence agitation without 
delay in awakening and both subhypnotic doses 
of ketamine 0.25 and 0.5 mg/kg were 
effective.45Kararmaz et al concluded that oral 
ketamine was effective in reducing incidence of 
emergence agitation.44

Long Term Consequences
Although emergence delirium is transient, it has 
been found to be associated with postoperative 
maladaptive behavioural changes, with children 
who display emergence delirium being seven 
times more likely to develop postoperative 
maladaptive behaviors such as night terrors, bed 
wetting, general anxiety and loss of appetite for 
up to 2 weeks following surgery.24,46However, 
there is no evidence that ED has any impact on 
long-term outcome did not suggest a cause-effect 
relationship between these two phenomena.

Conclusion
ED is a preventable and treatable condition in 
paediatric anaesthesia. It is distressing for 
children, parents, and staff. No single factor in 
isolation could be identified as causing 
postoperative agitation, and the condition should 
be considered to be a syndrome with biological, 
pharmacological, psychological and social 

components. ED should be treated as the child 
can increase risk for injury, pain, hemorrhage, 
self-removal of intravenous cannula and 
catheters. Agitated children often face a more 
complicated and prolonged stay in the PACU, 
consisting of extensive medical regimens and 
additional ancillary staff. A reasonable number 
of diagnostic tools are currently available, each 
of which are not without limitations. A standard 
diagnostic, preventable and treatable guideline 
should be required for adverse outcomes in the 
paediatric populations.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 
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But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Demographic variable Group-A Group-B P value 

 (n=30) (n=30)  
    
 Mean±SD Mean±SD  
    
Age (in years) 38.9±5.7 41.0±4.8 a0.128ns 

    
Height (cm) 157.9± 4.1 159.1±3.2 a0.211ns 

    
Weight (kg) 55.9±10.1 60.5±10.4 a0.087ns 

    
ASA grade n (%) n (%)  
    
Grade I 18(60.0%) 16 (55.0%) 

b0.602ns    
Grade II 12(40.0%) 14(45.0%)  

Duration of 
anaesthesia Group-A Group-B 

P 
value 

and surgery 
(n=30) (n=30) 

 
  
    

 
Mean±S
D Mean±SD  

    
Duration of 
anaesthesia (mins) 

132.8 
±16.9 138.1±11.3 0.138ns 

Range (min, max) 112-148 130-149  
    
Duration of 
surgery (mins) 

103.8±15.
7 106.4±10.3 0.451ns 

Range (min, max) 90-120 95-120  



Introduction
Postoperative agitation, also referred to as 
emergence delirium (ED) in international 
literature, is a well-documented clinical 
phenomenon, particularly in children. EDhas 
been described as “a mental disturbance during 
the recovery from general anaesthesia consisting 
of hallucinations, delusions and confusion 
manifested by moaning, restlessness, 
involuntary physical activity, and thrashing 
about in bed.”1 It has been considered a common 
postanaesthetic problem in children as well as 
adults.2,3 ED first identified in the 1960’s when 
Eckenhoff et al.studied over 14,000 patients who 
experienced unusual post-operative behavioral 
disturbances which they termed “excitement”.4 
This occurred in 5.3% of the sample patients. 

4ED occurs during the first 30 minutes after 
emergence that the greatest incidence of 
agitation is observed, and duration is generally 
limited and recovery spontaneous.5 However, 
prolonged episodes of agitation lasting for up to 2 
days have been described.6 During an ED 
reaction, children risk injuring their surgical 
repair, themselves, and their caregivers. Their 
behaviour is disruptive to the postanaesthetic 
care unit and often requires constant nursing 
supervision. When an ED reaction occurs, all 
members of the healthcare team as well as the 
parents express dissatisfaction with the quality 
of the child’s recovery.5 These negative effects of 
ED have motivated clinicians to investigate 
possible etiologies prevention and potential 
treatments for ED.

Prevalence
This condition has been shown to occur in 5% to 
10% of general surgery patients of allages.7 The 
prevalence of ED in children generally ranges 
from 25 to 80%, depending on the definition of 
ED used to measure this phenomenon, 8 but may 
be as high as 80%.8,9 The incidence of ED largely 
depends on age, anaesthetic technique, surgical 
procedure, and application of adjunct 
medication.10

Presentation
It is characterized by mental confusion, 
irritability, disorientation, inconsolablecrying, 
and thrashing behavior. ED increased recovery 
time in the post anaesthesia recovery room, 
increasing parents concern and anxiety 
withrespect to the clinical condition of their 
children.11 Typically, these children do not 
recognize or identify familiar objects or people. 
Combative behaviour has been more often 
described than simple restlessness and 
incoherence.10 

Mechanism
Neurophysiology
The first sense to return during emergence from 
anaesthesia is hearing, a sense that is made 
possible by the synapse between the acoustic 
thalamus and the lateral nucleus of the 
amygdala.12 During post-anaesthesia recovery, 
this connection is also responsible for auditory 
fear conditioning by exaggerating an 
inappropriate response to auditory stimuli.13 
Disturbance of other important 
neurotransmitters that regulate sleep and 
arousal, specifically serotonin and 
noradrenaline, have also been associated with 
delirium.14 To date, there have been a limited 
amount of studies investigating the 
neurophysiology basis behind ED. A study by 
Yasui et al., investigated that inhalation 
anaesthetics have been known to exert transient 
paradoxical “excitatory” effects in the animals 

and human patients, more predominantly in 
children.15Another study, by Lim et al., 
attempted to explain the neurophysiology behind 
hyperexcitatory behaviors occurring after 
sevoflurane anaesthesia.16 They postulated that 
the excitation may result from the potentiation 
by sevoflurane of GABAergic depolarization/ 
excitation in neocortical neurons, cells 
implicated in the genesis of arousal and 
consciousness.
Further, a study by Murrin showed that 
neurotransmitter levels in pediatric brains were 
analogous to levels in brains that had undergone 
normal age-related changes. Diminished levels 
of ACh, dopamine, norepinephrine and 
aminobutyric acid were neurophysiological 
findings characteristic of both the geriatric and 
pediatric populations.17

Studies have identified cases of elevated serum 
cortisol levels postoperatively. This cortisol 
surge has been correlated with an increased 
incidence of post-operative confusion.18 
Intraoperative reduction in carbon dioxide (CO2) 
levels can decrease cerebral blood flow via 
vasoconstriction. Extended periods of 
hypocapnia causes damage to the caudoputamen 
and may be responsible for some of the 
characteristic symptoms of postoperative 
delirium.19 Perioperative hypoventilation results 
in elevated CO2 levels, promoting an acidotic 
state that alters consciousness. Importantly, 
altered blood oxygen levels may also contribute 
to the symptoms associated with ED.

Risk Factors
Genetics
There aretheories that support the ED is 
predicated, in large part, on the interaction 
between genes and factors imposed by surgery 
and anaesthesia.20 Agnoletti et al., hypothesized 
that certain genetic polymorphismsplayan 
important role in the immune response and 
inflammatorypathways that may predispose a 
patient to ED. 21

Age
Studies have examined the role of brain 
maturation on delirium, with some relating ED 
susceptibility in children to the development of 
the hippocampus and cholinergic function.6,22 
Diminished level of neurotransmitters and 
disturbance to these neurotransmitters has been 
implicated as precipitating factors for ED in 
children and under the age of 5 years are 
vulnerable to altered behavior upon recovery 
from anaesthesia.6

Preoperative Anxiety
Intense preoperative anxiety, both in children 
and their parents, has been associated with an 
increased likelihood of restless recovery from 
anaesthesia.23 Younger children, those with 
impulsive and emotional behavior, those who are 
less sociable and whose parents are more 
anxious, appear to be more prone to developing 
this clinical phenomenon.24,25 When children are 
separated from their parents and sent to the 
operating room alone, this is traumatic and 
increases the risk of agitation.5

Inhalation anaesthetics
The recent surge in ED cases is a reflection of the 
gaining popularity of sevoflurane and 
desflurane.26 It is believed that thelow blood 
solubility characteristic of these newer inhaled 
anaesthetics promote a rapid awakening that 
concurrentlyincreases susceptibility to ED.27 The 
causative relationship between inhalation 
anaesthetics and ED is affected by the 
concurrent use of other medications. Supporting 
the findings by Aono et al., a study by Kuratini 
and Oi, found that children anaesthetized with 
sevoflurane exhibited a greater incidence of ED 
than those anaesthetized with halothane.28

Type of Surgery
Surgical procedures that involve the tonsils, 
thyroid, middle ear, and eye have been reported 
to have higher incidences of postoperative 
agitation and restlessness.10,26 Eckenhoff et al.4 

speculated that a “sense of suffocation” during 
emergence from anaesthesia may contribute to 
ED in patients undergoing head and neck 
surgery.

Rapid Awakening
It has been known that rapid awakening after 
the use of the insoluble anaesthetics may initiate 
ED by worsening a child’s underlying sense of 
apprehension when finding himself in an 
unfamiliar environment.26 Some parents claim 
the patient’s behavior upon emergence was the 
same as when he was suddenly awakened from 
deep sleep.29 Older children and adults usually 
become oriented rapidly, whereas preschool-aged 
children, who are less able to copewith 
environmental stresses, tend to become agitated 
and delirious. 

Pain
Inadequate pain relief has been one of the 
principal confounding factors when analyzing 
trigger factors for emergence agitation. ED 
observed particularly after short surgical 
procedures for which peak effects of analgesics 
may be delayed until the child is completely 
awake.30 In several studies, the preemptive 
analgesic approach successfully reduced ED, 
suggesting that pain may be its major source.31 It 
is recommended that postoperative pain be first 
removed to exclude the cause of ED who exhibit 
signs compatible with emergence agitation.

Diagnosis and Assessment Tools
The diagnostic criteria for diagnosing ED are not 
well described. Several assessment tools have 
been established to guide diagnosis. Many scales 
have been proposed to evaluate the incidence 
and severity of ED and a variety of scales are 
used in clinical practice and for research 
purposes and measure ED in young 
children.32,33Agitation due to pain is a significant 
confounding factor for the evaluation of the 
presence or measurement of the degree of 

ED.34The Cravero scale (Table I) has five steps 
from obtunded and unresponsive to wild 
thrashing behavior requiring restraint.8 A score 
of 4 (from crying and difficult to console to wild 
thrashing) for a 5 or more min duration despite 
active calming efforts is regarded as indicative of 
ED. 
Table I: Cravero Scale

The Paediatric Anaesthesia Emergence Delirium 
(PAED) scale (Table: II) is validated but is 
difficult to use in routine clinical practice.34

Table 2: PAED Scale. Score is sum of all values.

The Watcha scale (Table:III) is a simpler tool to 
use in clinical practice and may have a higher 
overall sensitivity and specificity than  = the 
PAED and Cravero scales.35

Table 3: Watcha Scale. Score is observed value.

 
Preventive Measures
Prophylactic measures include the 
co-administration of propofol, midazolam, or 
fentanyl, but the risks associated with their use 
must be weighed against the self-limiting nature 
of ED. The efficacy of propofol is dependent on 
the timing of administration. Due to the rapid 
pharmacokinetics of propofol, a bolus may be 
given at the end of the procedure or continuous 
infusion used during maintenance of anaesthesia 
results in increased concentrations during 
emergence resulting in a decreased incidence of 
ED.36 Perioperative analgesia has been shown 
to be effective in preventing ED. Several 
analgesics have been studied for the 
preventionof ED including: fentanyl 
intravenously 10 min before the end of a 
procedure, ketamine intravenously given at the 
end of procedure, or as an oral premedication 
and alpha2adrenoreceptor agonists such as 
clonidine caudally and dexmedetomidine 
intravenously.6

Treatment
Non-Pharmacologic Treatment
There are a variety of non-pharmacological 
methods that may be effective in reducing the 
incidence of emergence delirium as well. These 
consist of a quiet induction environment with 

decreased sensory stimuli, music therapy, and 
distraction by way of videos or touch screen 
games. Interestingly, parental presence at 
induction has not been found to be consistently 
effective, although parental presence following 
emergence is helpful.37The recovery area should 
be quiet. Parental presence in the recovery area 
may or may not help.

Benzodiazepine
Despite the increased risk of ED in preoperative 
administration of benzodiazepines, several 
studies have demonstrated lower incidences of 
ED when benzodiazepines are administered in 
the perioperative stage.38 Small intravenous dose 
of midazolam administered just prior to the end 
of surgery reduced ED without delaying the 
emergence time but risk is respiratory 
depression.37

Analgesics: NSAIDs and Opioids
Pain is an important risk factor for ED, mainly in 
the pediatric population.5Adding a single 
injection of intravenous propofol and ketorolac to 
the end of a brief sevoflurane anesthetic for 
bilateral myringotomy with tube insertion was 
associated with a lower incidence of emergence 
agitation one study.39 Fentanyl, given either 
intravenously or intranasally during moderately 
painful surgery, has also been shown to decrease 
emergence agitation in children.40

Clonidine
The sedating effects of the alpha-2 receptor 
agonists clonidine reduced ED.41 Administration 
routes were intravenous or caudal. This 
reduction was seen even with good analgesia 
from caudal. As inhalational agents raise 
noradrenalin levels in the brain, the alpha-2 
receptor agonists may exert their effects 
centrally by reducing noradrenalin levels.41

Dexmedetomidine
The more selectivealpha-2 receptor agonist 
dexmedetomidine hasr elatively more safety 
profile and improved efficacy relative to other 
medications has made a preferred agent of choice 

for treatment of ED.42Studies alsofound that 
perioperative administration of 
dexmedetomidine significantly reduced the 
incidence of ED in children without increasing 
the risk of side effects.43 The main disadvantage 
of dexmedetomidine is that it remains quite 
expensive.

Ketamine
Ketamine has been one of the more extensively 
studied pharmacological agents in the 
management of ED. Debate aboutthe efficacy of 
ketamine in the management of ED is 
largelydriven by earlier studies that linked 
ketamine to an increased risk of ED.4,44 
Presently, emerging studies strongly favour 
treatment with ketamine, particularly in 
combination with dexmedetomidine. Yoon Sook 
Lee et al. found that ketamine was effective in 
the prevention of emergence agitation without 
delay in awakening and both subhypnotic doses 
of ketamine 0.25 and 0.5 mg/kg were 
effective.45Kararmaz et al concluded that oral 
ketamine was effective in reducing incidence of 
emergence agitation.44

Long Term Consequences
Although emergence delirium is transient, it has 
been found to be associated with postoperative 
maladaptive behavioural changes, with children 
who display emergence delirium being seven 
times more likely to develop postoperative 
maladaptive behaviors such as night terrors, bed 
wetting, general anxiety and loss of appetite for 
up to 2 weeks following surgery.24,46However, 
there is no evidence that ED has any impact on 
long-term outcome did not suggest a cause-effect 
relationship between these two phenomena.

Conclusion
ED is a preventable and treatable condition in 
paediatric anaesthesia. It is distressing for 
children, parents, and staff. No single factor in 
isolation could be identified as causing 
postoperative agitation, and the condition should 
be considered to be a syndrome with biological, 
pharmacological, psychological and social 

components. ED should be treated as the child 
can increase risk for injury, pain, hemorrhage, 
self-removal of intravenous cannula and 
catheters. Agitated children often face a more 
complicated and prolonged stay in the PACU, 
consisting of extensive medical regimens and 
additional ancillary staff. A reasonable number 
of diagnostic tools are currently available, each 
of which are not without limitations. A standard 
diagnostic, preventable and treatable guideline 
should be required for adverse outcomes in the 
paediatric populations.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up
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Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Introduction
Postoperative agitation, also referred to as 
emergence delirium (ED) in international 
literature, is a well-documented clinical 
phenomenon, particularly in children. EDhas 
been described as “a mental disturbance during 
the recovery from general anaesthesia consisting 
of hallucinations, delusions and confusion 
manifested by moaning, restlessness, 
involuntary physical activity, and thrashing 
about in bed.”1 It has been considered a common 
postanaesthetic problem in children as well as 
adults.2,3 ED first identified in the 1960’s when 
Eckenhoff et al.studied over 14,000 patients who 
experienced unusual post-operative behavioral 
disturbances which they termed “excitement”.4 
This occurred in 5.3% of the sample patients. 

4ED occurs during the first 30 minutes after 
emergence that the greatest incidence of 
agitation is observed, and duration is generally 
limited and recovery spontaneous.5 However, 
prolonged episodes of agitation lasting for up to 2 
days have been described.6 During an ED 
reaction, children risk injuring their surgical 
repair, themselves, and their caregivers. Their 
behaviour is disruptive to the postanaesthetic 
care unit and often requires constant nursing 
supervision. When an ED reaction occurs, all 
members of the healthcare team as well as the 
parents express dissatisfaction with the quality 
of the child’s recovery.5 These negative effects of 
ED have motivated clinicians to investigate 
possible etiologies prevention and potential 
treatments for ED.

Prevalence
This condition has been shown to occur in 5% to 
10% of general surgery patients of allages.7 The 
prevalence of ED in children generally ranges 
from 25 to 80%, depending on the definition of 
ED used to measure this phenomenon, 8 but may 
be as high as 80%.8,9 The incidence of ED largely 
depends on age, anaesthetic technique, surgical 
procedure, and application of adjunct 
medication.10

Presentation
It is characterized by mental confusion, 
irritability, disorientation, inconsolablecrying, 
and thrashing behavior. ED increased recovery 
time in the post anaesthesia recovery room, 
increasing parents concern and anxiety 
withrespect to the clinical condition of their 
children.11 Typically, these children do not 
recognize or identify familiar objects or people. 
Combative behaviour has been more often 
described than simple restlessness and 
incoherence.10 

Mechanism
Neurophysiology
The first sense to return during emergence from 
anaesthesia is hearing, a sense that is made 
possible by the synapse between the acoustic 
thalamus and the lateral nucleus of the 
amygdala.12 During post-anaesthesia recovery, 
this connection is also responsible for auditory 
fear conditioning by exaggerating an 
inappropriate response to auditory stimuli.13 
Disturbance of other important 
neurotransmitters that regulate sleep and 
arousal, specifically serotonin and 
noradrenaline, have also been associated with 
delirium.14 To date, there have been a limited 
amount of studies investigating the 
neurophysiology basis behind ED. A study by 
Yasui et al., investigated that inhalation 
anaesthetics have been known to exert transient 
paradoxical “excitatory” effects in the animals 

and human patients, more predominantly in 
children.15Another study, by Lim et al., 
attempted to explain the neurophysiology behind 
hyperexcitatory behaviors occurring after 
sevoflurane anaesthesia.16 They postulated that 
the excitation may result from the potentiation 
by sevoflurane of GABAergic depolarization/ 
excitation in neocortical neurons, cells 
implicated in the genesis of arousal and 
consciousness.
Further, a study by Murrin showed that 
neurotransmitter levels in pediatric brains were 
analogous to levels in brains that had undergone 
normal age-related changes. Diminished levels 
of ACh, dopamine, norepinephrine and 
aminobutyric acid were neurophysiological 
findings characteristic of both the geriatric and 
pediatric populations.17

Studies have identified cases of elevated serum 
cortisol levels postoperatively. This cortisol 
surge has been correlated with an increased 
incidence of post-operative confusion.18 
Intraoperative reduction in carbon dioxide (CO2) 
levels can decrease cerebral blood flow via 
vasoconstriction. Extended periods of 
hypocapnia causes damage to the caudoputamen 
and may be responsible for some of the 
characteristic symptoms of postoperative 
delirium.19 Perioperative hypoventilation results 
in elevated CO2 levels, promoting an acidotic 
state that alters consciousness. Importantly, 
altered blood oxygen levels may also contribute 
to the symptoms associated with ED.

Risk Factors
Genetics
There aretheories that support the ED is 
predicated, in large part, on the interaction 
between genes and factors imposed by surgery 
and anaesthesia.20 Agnoletti et al., hypothesized 
that certain genetic polymorphismsplayan 
important role in the immune response and 
inflammatorypathways that may predispose a 
patient to ED. 21

Age
Studies have examined the role of brain 
maturation on delirium, with some relating ED 
susceptibility in children to the development of 
the hippocampus and cholinergic function.6,22 
Diminished level of neurotransmitters and 
disturbance to these neurotransmitters has been 
implicated as precipitating factors for ED in 
children and under the age of 5 years are 
vulnerable to altered behavior upon recovery 
from anaesthesia.6

Preoperative Anxiety
Intense preoperative anxiety, both in children 
and their parents, has been associated with an 
increased likelihood of restless recovery from 
anaesthesia.23 Younger children, those with 
impulsive and emotional behavior, those who are 
less sociable and whose parents are more 
anxious, appear to be more prone to developing 
this clinical phenomenon.24,25 When children are 
separated from their parents and sent to the 
operating room alone, this is traumatic and 
increases the risk of agitation.5

Inhalation anaesthetics
The recent surge in ED cases is a reflection of the 
gaining popularity of sevoflurane and 
desflurane.26 It is believed that thelow blood 
solubility characteristic of these newer inhaled 
anaesthetics promote a rapid awakening that 
concurrentlyincreases susceptibility to ED.27 The 
causative relationship between inhalation 
anaesthetics and ED is affected by the 
concurrent use of other medications. Supporting 
the findings by Aono et al., a study by Kuratini 
and Oi, found that children anaesthetized with 
sevoflurane exhibited a greater incidence of ED 
than those anaesthetized with halothane.28

Type of Surgery
Surgical procedures that involve the tonsils, 
thyroid, middle ear, and eye have been reported 
to have higher incidences of postoperative 
agitation and restlessness.10,26 Eckenhoff et al.4 

speculated that a “sense of suffocation” during 
emergence from anaesthesia may contribute to 
ED in patients undergoing head and neck 
surgery.

Rapid Awakening
It has been known that rapid awakening after 
the use of the insoluble anaesthetics may initiate 
ED by worsening a child’s underlying sense of 
apprehension when finding himself in an 
unfamiliar environment.26 Some parents claim 
the patient’s behavior upon emergence was the 
same as when he was suddenly awakened from 
deep sleep.29 Older children and adults usually 
become oriented rapidly, whereas preschool-aged 
children, who are less able to copewith 
environmental stresses, tend to become agitated 
and delirious. 

Pain
Inadequate pain relief has been one of the 
principal confounding factors when analyzing 
trigger factors for emergence agitation. ED 
observed particularly after short surgical 
procedures for which peak effects of analgesics 
may be delayed until the child is completely 
awake.30 In several studies, the preemptive 
analgesic approach successfully reduced ED, 
suggesting that pain may be its major source.31 It 
is recommended that postoperative pain be first 
removed to exclude the cause of ED who exhibit 
signs compatible with emergence agitation.

Diagnosis and Assessment Tools
The diagnostic criteria for diagnosing ED are not 
well described. Several assessment tools have 
been established to guide diagnosis. Many scales 
have been proposed to evaluate the incidence 
and severity of ED and a variety of scales are 
used in clinical practice and for research 
purposes and measure ED in young 
children.32,33Agitation due to pain is a significant 
confounding factor for the evaluation of the 
presence or measurement of the degree of 

ED.34The Cravero scale (Table I) has five steps 
from obtunded and unresponsive to wild 
thrashing behavior requiring restraint.8 A score 
of 4 (from crying and difficult to console to wild 
thrashing) for a 5 or more min duration despite 
active calming efforts is regarded as indicative of 
ED. 
Table I: Cravero Scale

The Paediatric Anaesthesia Emergence Delirium 
(PAED) scale (Table: II) is validated but is 
difficult to use in routine clinical practice.34

Table 2: PAED Scale. Score is sum of all values.

The Watcha scale (Table:III) is a simpler tool to 
use in clinical practice and may have a higher 
overall sensitivity and specificity than  = the 
PAED and Cravero scales.35

Table 3: Watcha Scale. Score is observed value.

 
Preventive Measures
Prophylactic measures include the 
co-administration of propofol, midazolam, or 
fentanyl, but the risks associated with their use 
must be weighed against the self-limiting nature 
of ED. The efficacy of propofol is dependent on 
the timing of administration. Due to the rapid 
pharmacokinetics of propofol, a bolus may be 
given at the end of the procedure or continuous 
infusion used during maintenance of anaesthesia 
results in increased concentrations during 
emergence resulting in a decreased incidence of 
ED.36 Perioperative analgesia has been shown 
to be effective in preventing ED. Several 
analgesics have been studied for the 
preventionof ED including: fentanyl 
intravenously 10 min before the end of a 
procedure, ketamine intravenously given at the 
end of procedure, or as an oral premedication 
and alpha2adrenoreceptor agonists such as 
clonidine caudally and dexmedetomidine 
intravenously.6

Treatment
Non-Pharmacologic Treatment
There are a variety of non-pharmacological 
methods that may be effective in reducing the 
incidence of emergence delirium as well. These 
consist of a quiet induction environment with 

decreased sensory stimuli, music therapy, and 
distraction by way of videos or touch screen 
games. Interestingly, parental presence at 
induction has not been found to be consistently 
effective, although parental presence following 
emergence is helpful.37The recovery area should 
be quiet. Parental presence in the recovery area 
may or may not help.

Benzodiazepine
Despite the increased risk of ED in preoperative 
administration of benzodiazepines, several 
studies have demonstrated lower incidences of 
ED when benzodiazepines are administered in 
the perioperative stage.38 Small intravenous dose 
of midazolam administered just prior to the end 
of surgery reduced ED without delaying the 
emergence time but risk is respiratory 
depression.37

Analgesics: NSAIDs and Opioids
Pain is an important risk factor for ED, mainly in 
the pediatric population.5Adding a single 
injection of intravenous propofol and ketorolac to 
the end of a brief sevoflurane anesthetic for 
bilateral myringotomy with tube insertion was 
associated with a lower incidence of emergence 
agitation one study.39 Fentanyl, given either 
intravenously or intranasally during moderately 
painful surgery, has also been shown to decrease 
emergence agitation in children.40

Clonidine
The sedating effects of the alpha-2 receptor 
agonists clonidine reduced ED.41 Administration 
routes were intravenous or caudal. This 
reduction was seen even with good analgesia 
from caudal. As inhalational agents raise 
noradrenalin levels in the brain, the alpha-2 
receptor agonists may exert their effects 
centrally by reducing noradrenalin levels.41

Dexmedetomidine
The more selectivealpha-2 receptor agonist 
dexmedetomidine hasr elatively more safety 
profile and improved efficacy relative to other 
medications has made a preferred agent of choice 

for treatment of ED.42Studies alsofound that 
perioperative administration of 
dexmedetomidine significantly reduced the 
incidence of ED in children without increasing 
the risk of side effects.43 The main disadvantage 
of dexmedetomidine is that it remains quite 
expensive.

Ketamine
Ketamine has been one of the more extensively 
studied pharmacological agents in the 
management of ED. Debate aboutthe efficacy of 
ketamine in the management of ED is 
largelydriven by earlier studies that linked 
ketamine to an increased risk of ED.4,44 
Presently, emerging studies strongly favour 
treatment with ketamine, particularly in 
combination with dexmedetomidine. Yoon Sook 
Lee et al. found that ketamine was effective in 
the prevention of emergence agitation without 
delay in awakening and both subhypnotic doses 
of ketamine 0.25 and 0.5 mg/kg were 
effective.45Kararmaz et al concluded that oral 
ketamine was effective in reducing incidence of 
emergence agitation.44

Long Term Consequences
Although emergence delirium is transient, it has 
been found to be associated with postoperative 
maladaptive behavioural changes, with children 
who display emergence delirium being seven 
times more likely to develop postoperative 
maladaptive behaviors such as night terrors, bed 
wetting, general anxiety and loss of appetite for 
up to 2 weeks following surgery.24,46However, 
there is no evidence that ED has any impact on 
long-term outcome did not suggest a cause-effect 
relationship between these two phenomena.

Conclusion
ED is a preventable and treatable condition in 
paediatric anaesthesia. It is distressing for 
children, parents, and staff. No single factor in 
isolation could be identified as causing 
postoperative agitation, and the condition should 
be considered to be a syndrome with biological, 
pharmacological, psychological and social 

components. ED should be treated as the child 
can increase risk for injury, pain, hemorrhage, 
self-removal of intravenous cannula and 
catheters. Agitated children often face a more 
complicated and prolonged stay in the PACU, 
consisting of extensive medical regimens and 
additional ancillary staff. A reasonable number 
of diagnostic tools are currently available, each 
of which are not without limitations. A standard 
diagnostic, preventable and treatable guideline 
should be required for adverse outcomes in the 
paediatric populations.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.
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Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Introduction
Postoperative agitation, also referred to as 
emergence delirium (ED) in international 
literature, is a well-documented clinical 
phenomenon, particularly in children. EDhas 
been described as “a mental disturbance during 
the recovery from general anaesthesia consisting 
of hallucinations, delusions and confusion 
manifested by moaning, restlessness, 
involuntary physical activity, and thrashing 
about in bed.”1 It has been considered a common 
postanaesthetic problem in children as well as 
adults.2,3 ED first identified in the 1960’s when 
Eckenhoff et al.studied over 14,000 patients who 
experienced unusual post-operative behavioral 
disturbances which they termed “excitement”.4 
This occurred in 5.3% of the sample patients. 

4ED occurs during the first 30 minutes after 
emergence that the greatest incidence of 
agitation is observed, and duration is generally 
limited and recovery spontaneous.5 However, 
prolonged episodes of agitation lasting for up to 2 
days have been described.6 During an ED 
reaction, children risk injuring their surgical 
repair, themselves, and their caregivers. Their 
behaviour is disruptive to the postanaesthetic 
care unit and often requires constant nursing 
supervision. When an ED reaction occurs, all 
members of the healthcare team as well as the 
parents express dissatisfaction with the quality 
of the child’s recovery.5 These negative effects of 
ED have motivated clinicians to investigate 
possible etiologies prevention and potential 
treatments for ED.

Prevalence
This condition has been shown to occur in 5% to 
10% of general surgery patients of allages.7 The 
prevalence of ED in children generally ranges 
from 25 to 80%, depending on the definition of 
ED used to measure this phenomenon, 8 but may 
be as high as 80%.8,9 The incidence of ED largely 
depends on age, anaesthetic technique, surgical 
procedure, and application of adjunct 
medication.10

Presentation
It is characterized by mental confusion, 
irritability, disorientation, inconsolablecrying, 
and thrashing behavior. ED increased recovery 
time in the post anaesthesia recovery room, 
increasing parents concern and anxiety 
withrespect to the clinical condition of their 
children.11 Typically, these children do not 
recognize or identify familiar objects or people. 
Combative behaviour has been more often 
described than simple restlessness and 
incoherence.10 

Mechanism
Neurophysiology
The first sense to return during emergence from 
anaesthesia is hearing, a sense that is made 
possible by the synapse between the acoustic 
thalamus and the lateral nucleus of the 
amygdala.12 During post-anaesthesia recovery, 
this connection is also responsible for auditory 
fear conditioning by exaggerating an 
inappropriate response to auditory stimuli.13 
Disturbance of other important 
neurotransmitters that regulate sleep and 
arousal, specifically serotonin and 
noradrenaline, have also been associated with 
delirium.14 To date, there have been a limited 
amount of studies investigating the 
neurophysiology basis behind ED. A study by 
Yasui et al., investigated that inhalation 
anaesthetics have been known to exert transient 
paradoxical “excitatory” effects in the animals 

and human patients, more predominantly in 
children.15Another study, by Lim et al., 
attempted to explain the neurophysiology behind 
hyperexcitatory behaviors occurring after 
sevoflurane anaesthesia.16 They postulated that 
the excitation may result from the potentiation 
by sevoflurane of GABAergic depolarization/ 
excitation in neocortical neurons, cells 
implicated in the genesis of arousal and 
consciousness.
Further, a study by Murrin showed that 
neurotransmitter levels in pediatric brains were 
analogous to levels in brains that had undergone 
normal age-related changes. Diminished levels 
of ACh, dopamine, norepinephrine and 
aminobutyric acid were neurophysiological 
findings characteristic of both the geriatric and 
pediatric populations.17

Studies have identified cases of elevated serum 
cortisol levels postoperatively. This cortisol 
surge has been correlated with an increased 
incidence of post-operative confusion.18 
Intraoperative reduction in carbon dioxide (CO2) 
levels can decrease cerebral blood flow via 
vasoconstriction. Extended periods of 
hypocapnia causes damage to the caudoputamen 
and may be responsible for some of the 
characteristic symptoms of postoperative 
delirium.19 Perioperative hypoventilation results 
in elevated CO2 levels, promoting an acidotic 
state that alters consciousness. Importantly, 
altered blood oxygen levels may also contribute 
to the symptoms associated with ED.

Risk Factors
Genetics
There aretheories that support the ED is 
predicated, in large part, on the interaction 
between genes and factors imposed by surgery 
and anaesthesia.20 Agnoletti et al., hypothesized 
that certain genetic polymorphismsplayan 
important role in the immune response and 
inflammatorypathways that may predispose a 
patient to ED. 21

Age
Studies have examined the role of brain 
maturation on delirium, with some relating ED 
susceptibility in children to the development of 
the hippocampus and cholinergic function.6,22 
Diminished level of neurotransmitters and 
disturbance to these neurotransmitters has been 
implicated as precipitating factors for ED in 
children and under the age of 5 years are 
vulnerable to altered behavior upon recovery 
from anaesthesia.6

Preoperative Anxiety
Intense preoperative anxiety, both in children 
and their parents, has been associated with an 
increased likelihood of restless recovery from 
anaesthesia.23 Younger children, those with 
impulsive and emotional behavior, those who are 
less sociable and whose parents are more 
anxious, appear to be more prone to developing 
this clinical phenomenon.24,25 When children are 
separated from their parents and sent to the 
operating room alone, this is traumatic and 
increases the risk of agitation.5

Inhalation anaesthetics
The recent surge in ED cases is a reflection of the 
gaining popularity of sevoflurane and 
desflurane.26 It is believed that thelow blood 
solubility characteristic of these newer inhaled 
anaesthetics promote a rapid awakening that 
concurrentlyincreases susceptibility to ED.27 The 
causative relationship between inhalation 
anaesthetics and ED is affected by the 
concurrent use of other medications. Supporting 
the findings by Aono et al., a study by Kuratini 
and Oi, found that children anaesthetized with 
sevoflurane exhibited a greater incidence of ED 
than those anaesthetized with halothane.28

Type of Surgery
Surgical procedures that involve the tonsils, 
thyroid, middle ear, and eye have been reported 
to have higher incidences of postoperative 
agitation and restlessness.10,26 Eckenhoff et al.4 

speculated that a “sense of suffocation” during 
emergence from anaesthesia may contribute to 
ED in patients undergoing head and neck 
surgery.

Rapid Awakening
It has been known that rapid awakening after 
the use of the insoluble anaesthetics may initiate 
ED by worsening a child’s underlying sense of 
apprehension when finding himself in an 
unfamiliar environment.26 Some parents claim 
the patient’s behavior upon emergence was the 
same as when he was suddenly awakened from 
deep sleep.29 Older children and adults usually 
become oriented rapidly, whereas preschool-aged 
children, who are less able to copewith 
environmental stresses, tend to become agitated 
and delirious. 

Pain
Inadequate pain relief has been one of the 
principal confounding factors when analyzing 
trigger factors for emergence agitation. ED 
observed particularly after short surgical 
procedures for which peak effects of analgesics 
may be delayed until the child is completely 
awake.30 In several studies, the preemptive 
analgesic approach successfully reduced ED, 
suggesting that pain may be its major source.31 It 
is recommended that postoperative pain be first 
removed to exclude the cause of ED who exhibit 
signs compatible with emergence agitation.

Diagnosis and Assessment Tools
The diagnostic criteria for diagnosing ED are not 
well described. Several assessment tools have 
been established to guide diagnosis. Many scales 
have been proposed to evaluate the incidence 
and severity of ED and a variety of scales are 
used in clinical practice and for research 
purposes and measure ED in young 
children.32,33Agitation due to pain is a significant 
confounding factor for the evaluation of the 
presence or measurement of the degree of 

ED.34The Cravero scale (Table I) has five steps 
from obtunded and unresponsive to wild 
thrashing behavior requiring restraint.8 A score 
of 4 (from crying and difficult to console to wild 
thrashing) for a 5 or more min duration despite 
active calming efforts is regarded as indicative of 
ED. 
Table I: Cravero Scale

The Paediatric Anaesthesia Emergence Delirium 
(PAED) scale (Table: II) is validated but is 
difficult to use in routine clinical practice.34

Table 2: PAED Scale. Score is sum of all values.

The Watcha scale (Table:III) is a simpler tool to 
use in clinical practice and may have a higher 
overall sensitivity and specificity than  = the 
PAED and Cravero scales.35

Table 3: Watcha Scale. Score is observed value.

 
Preventive Measures
Prophylactic measures include the 
co-administration of propofol, midazolam, or 
fentanyl, but the risks associated with their use 
must be weighed against the self-limiting nature 
of ED. The efficacy of propofol is dependent on 
the timing of administration. Due to the rapid 
pharmacokinetics of propofol, a bolus may be 
given at the end of the procedure or continuous 
infusion used during maintenance of anaesthesia 
results in increased concentrations during 
emergence resulting in a decreased incidence of 
ED.36 Perioperative analgesia has been shown 
to be effective in preventing ED. Several 
analgesics have been studied for the 
preventionof ED including: fentanyl 
intravenously 10 min before the end of a 
procedure, ketamine intravenously given at the 
end of procedure, or as an oral premedication 
and alpha2adrenoreceptor agonists such as 
clonidine caudally and dexmedetomidine 
intravenously.6

Treatment
Non-Pharmacologic Treatment
There are a variety of non-pharmacological 
methods that may be effective in reducing the 
incidence of emergence delirium as well. These 
consist of a quiet induction environment with 

decreased sensory stimuli, music therapy, and 
distraction by way of videos or touch screen 
games. Interestingly, parental presence at 
induction has not been found to be consistently 
effective, although parental presence following 
emergence is helpful.37The recovery area should 
be quiet. Parental presence in the recovery area 
may or may not help.

Benzodiazepine
Despite the increased risk of ED in preoperative 
administration of benzodiazepines, several 
studies have demonstrated lower incidences of 
ED when benzodiazepines are administered in 
the perioperative stage.38 Small intravenous dose 
of midazolam administered just prior to the end 
of surgery reduced ED without delaying the 
emergence time but risk is respiratory 
depression.37

Analgesics: NSAIDs and Opioids
Pain is an important risk factor for ED, mainly in 
the pediatric population.5Adding a single 
injection of intravenous propofol and ketorolac to 
the end of a brief sevoflurane anesthetic for 
bilateral myringotomy with tube insertion was 
associated with a lower incidence of emergence 
agitation one study.39 Fentanyl, given either 
intravenously or intranasally during moderately 
painful surgery, has also been shown to decrease 
emergence agitation in children.40

Clonidine
The sedating effects of the alpha-2 receptor 
agonists clonidine reduced ED.41 Administration 
routes were intravenous or caudal. This 
reduction was seen even with good analgesia 
from caudal. As inhalational agents raise 
noradrenalin levels in the brain, the alpha-2 
receptor agonists may exert their effects 
centrally by reducing noradrenalin levels.41

Dexmedetomidine
The more selectivealpha-2 receptor agonist 
dexmedetomidine hasr elatively more safety 
profile and improved efficacy relative to other 
medications has made a preferred agent of choice 

for treatment of ED.42Studies alsofound that 
perioperative administration of 
dexmedetomidine significantly reduced the 
incidence of ED in children without increasing 
the risk of side effects.43 The main disadvantage 
of dexmedetomidine is that it remains quite 
expensive.

Ketamine
Ketamine has been one of the more extensively 
studied pharmacological agents in the 
management of ED. Debate aboutthe efficacy of 
ketamine in the management of ED is 
largelydriven by earlier studies that linked 
ketamine to an increased risk of ED.4,44 
Presently, emerging studies strongly favour 
treatment with ketamine, particularly in 
combination with dexmedetomidine. Yoon Sook 
Lee et al. found that ketamine was effective in 
the prevention of emergence agitation without 
delay in awakening and both subhypnotic doses 
of ketamine 0.25 and 0.5 mg/kg were 
effective.45Kararmaz et al concluded that oral 
ketamine was effective in reducing incidence of 
emergence agitation.44

Long Term Consequences
Although emergence delirium is transient, it has 
been found to be associated with postoperative 
maladaptive behavioural changes, with children 
who display emergence delirium being seven 
times more likely to develop postoperative 
maladaptive behaviors such as night terrors, bed 
wetting, general anxiety and loss of appetite for 
up to 2 weeks following surgery.24,46However, 
there is no evidence that ED has any impact on 
long-term outcome did not suggest a cause-effect 
relationship between these two phenomena.

Conclusion
ED is a preventable and treatable condition in 
paediatric anaesthesia. It is distressing for 
children, parents, and staff. No single factor in 
isolation could be identified as causing 
postoperative agitation, and the condition should 
be considered to be a syndrome with biological, 
pharmacological, psychological and social 

components. ED should be treated as the child 
can increase risk for injury, pain, hemorrhage, 
self-removal of intravenous cannula and 
catheters. Agitated children often face a more 
complicated and prolonged stay in the PACU, 
consisting of extensive medical regimens and 
additional ancillary staff. A reasonable number 
of diagnostic tools are currently available, each 
of which are not without limitations. A standard 
diagnostic, preventable and treatable guideline 
should be required for adverse outcomes in the 
paediatric populations.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 
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mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Introduction
Postoperative agitation, also referred to as 
emergence delirium (ED) in international 
literature, is a well-documented clinical 
phenomenon, particularly in children. EDhas 
been described as “a mental disturbance during 
the recovery from general anaesthesia consisting 
of hallucinations, delusions and confusion 
manifested by moaning, restlessness, 
involuntary physical activity, and thrashing 
about in bed.”1 It has been considered a common 
postanaesthetic problem in children as well as 
adults.2,3 ED first identified in the 1960’s when 
Eckenhoff et al.studied over 14,000 patients who 
experienced unusual post-operative behavioral 
disturbances which they termed “excitement”.4 
This occurred in 5.3% of the sample patients. 

4ED occurs during the first 30 minutes after 
emergence that the greatest incidence of 
agitation is observed, and duration is generally 
limited and recovery spontaneous.5 However, 
prolonged episodes of agitation lasting for up to 2 
days have been described.6 During an ED 
reaction, children risk injuring their surgical 
repair, themselves, and their caregivers. Their 
behaviour is disruptive to the postanaesthetic 
care unit and often requires constant nursing 
supervision. When an ED reaction occurs, all 
members of the healthcare team as well as the 
parents express dissatisfaction with the quality 
of the child’s recovery.5 These negative effects of 
ED have motivated clinicians to investigate 
possible etiologies prevention and potential 
treatments for ED.

Prevalence
This condition has been shown to occur in 5% to 
10% of general surgery patients of allages.7 The 
prevalence of ED in children generally ranges 
from 25 to 80%, depending on the definition of 
ED used to measure this phenomenon, 8 but may 
be as high as 80%.8,9 The incidence of ED largely 
depends on age, anaesthetic technique, surgical 
procedure, and application of adjunct 
medication.10

Presentation
It is characterized by mental confusion, 
irritability, disorientation, inconsolablecrying, 
and thrashing behavior. ED increased recovery 
time in the post anaesthesia recovery room, 
increasing parents concern and anxiety 
withrespect to the clinical condition of their 
children.11 Typically, these children do not 
recognize or identify familiar objects or people. 
Combative behaviour has been more often 
described than simple restlessness and 
incoherence.10 

Mechanism
Neurophysiology
The first sense to return during emergence from 
anaesthesia is hearing, a sense that is made 
possible by the synapse between the acoustic 
thalamus and the lateral nucleus of the 
amygdala.12 During post-anaesthesia recovery, 
this connection is also responsible for auditory 
fear conditioning by exaggerating an 
inappropriate response to auditory stimuli.13 
Disturbance of other important 
neurotransmitters that regulate sleep and 
arousal, specifically serotonin and 
noradrenaline, have also been associated with 
delirium.14 To date, there have been a limited 
amount of studies investigating the 
neurophysiology basis behind ED. A study by 
Yasui et al., investigated that inhalation 
anaesthetics have been known to exert transient 
paradoxical “excitatory” effects in the animals 

and human patients, more predominantly in 
children.15Another study, by Lim et al., 
attempted to explain the neurophysiology behind 
hyperexcitatory behaviors occurring after 
sevoflurane anaesthesia.16 They postulated that 
the excitation may result from the potentiation 
by sevoflurane of GABAergic depolarization/ 
excitation in neocortical neurons, cells 
implicated in the genesis of arousal and 
consciousness.
Further, a study by Murrin showed that 
neurotransmitter levels in pediatric brains were 
analogous to levels in brains that had undergone 
normal age-related changes. Diminished levels 
of ACh, dopamine, norepinephrine and 
aminobutyric acid were neurophysiological 
findings characteristic of both the geriatric and 
pediatric populations.17

Studies have identified cases of elevated serum 
cortisol levels postoperatively. This cortisol 
surge has been correlated with an increased 
incidence of post-operative confusion.18 
Intraoperative reduction in carbon dioxide (CO2) 
levels can decrease cerebral blood flow via 
vasoconstriction. Extended periods of 
hypocapnia causes damage to the caudoputamen 
and may be responsible for some of the 
characteristic symptoms of postoperative 
delirium.19 Perioperative hypoventilation results 
in elevated CO2 levels, promoting an acidotic 
state that alters consciousness. Importantly, 
altered blood oxygen levels may also contribute 
to the symptoms associated with ED.

Risk Factors
Genetics
There aretheories that support the ED is 
predicated, in large part, on the interaction 
between genes and factors imposed by surgery 
and anaesthesia.20 Agnoletti et al., hypothesized 
that certain genetic polymorphismsplayan 
important role in the immune response and 
inflammatorypathways that may predispose a 
patient to ED. 21

Age
Studies have examined the role of brain 
maturation on delirium, with some relating ED 
susceptibility in children to the development of 
the hippocampus and cholinergic function.6,22 
Diminished level of neurotransmitters and 
disturbance to these neurotransmitters has been 
implicated as precipitating factors for ED in 
children and under the age of 5 years are 
vulnerable to altered behavior upon recovery 
from anaesthesia.6

Preoperative Anxiety
Intense preoperative anxiety, both in children 
and their parents, has been associated with an 
increased likelihood of restless recovery from 
anaesthesia.23 Younger children, those with 
impulsive and emotional behavior, those who are 
less sociable and whose parents are more 
anxious, appear to be more prone to developing 
this clinical phenomenon.24,25 When children are 
separated from their parents and sent to the 
operating room alone, this is traumatic and 
increases the risk of agitation.5

Inhalation anaesthetics
The recent surge in ED cases is a reflection of the 
gaining popularity of sevoflurane and 
desflurane.26 It is believed that thelow blood 
solubility characteristic of these newer inhaled 
anaesthetics promote a rapid awakening that 
concurrentlyincreases susceptibility to ED.27 The 
causative relationship between inhalation 
anaesthetics and ED is affected by the 
concurrent use of other medications. Supporting 
the findings by Aono et al., a study by Kuratini 
and Oi, found that children anaesthetized with 
sevoflurane exhibited a greater incidence of ED 
than those anaesthetized with halothane.28

Type of Surgery
Surgical procedures that involve the tonsils, 
thyroid, middle ear, and eye have been reported 
to have higher incidences of postoperative 
agitation and restlessness.10,26 Eckenhoff et al.4 

speculated that a “sense of suffocation” during 
emergence from anaesthesia may contribute to 
ED in patients undergoing head and neck 
surgery.

Rapid Awakening
It has been known that rapid awakening after 
the use of the insoluble anaesthetics may initiate 
ED by worsening a child’s underlying sense of 
apprehension when finding himself in an 
unfamiliar environment.26 Some parents claim 
the patient’s behavior upon emergence was the 
same as when he was suddenly awakened from 
deep sleep.29 Older children and adults usually 
become oriented rapidly, whereas preschool-aged 
children, who are less able to copewith 
environmental stresses, tend to become agitated 
and delirious. 

Pain
Inadequate pain relief has been one of the 
principal confounding factors when analyzing 
trigger factors for emergence agitation. ED 
observed particularly after short surgical 
procedures for which peak effects of analgesics 
may be delayed until the child is completely 
awake.30 In several studies, the preemptive 
analgesic approach successfully reduced ED, 
suggesting that pain may be its major source.31 It 
is recommended that postoperative pain be first 
removed to exclude the cause of ED who exhibit 
signs compatible with emergence agitation.

Diagnosis and Assessment Tools
The diagnostic criteria for diagnosing ED are not 
well described. Several assessment tools have 
been established to guide diagnosis. Many scales 
have been proposed to evaluate the incidence 
and severity of ED and a variety of scales are 
used in clinical practice and for research 
purposes and measure ED in young 
children.32,33Agitation due to pain is a significant 
confounding factor for the evaluation of the 
presence or measurement of the degree of 

ED.34The Cravero scale (Table I) has five steps 
from obtunded and unresponsive to wild 
thrashing behavior requiring restraint.8 A score 
of 4 (from crying and difficult to console to wild 
thrashing) for a 5 or more min duration despite 
active calming efforts is regarded as indicative of 
ED. 
Table I: Cravero Scale

The Paediatric Anaesthesia Emergence Delirium 
(PAED) scale (Table: II) is validated but is 
difficult to use in routine clinical practice.34

Table 2: PAED Scale. Score is sum of all values.

The Watcha scale (Table:III) is a simpler tool to 
use in clinical practice and may have a higher 
overall sensitivity and specificity than  = the 
PAED and Cravero scales.35

Table 3: Watcha Scale. Score is observed value.

 
Preventive Measures
Prophylactic measures include the 
co-administration of propofol, midazolam, or 
fentanyl, but the risks associated with their use 
must be weighed against the self-limiting nature 
of ED. The efficacy of propofol is dependent on 
the timing of administration. Due to the rapid 
pharmacokinetics of propofol, a bolus may be 
given at the end of the procedure or continuous 
infusion used during maintenance of anaesthesia 
results in increased concentrations during 
emergence resulting in a decreased incidence of 
ED.36 Perioperative analgesia has been shown 
to be effective in preventing ED. Several 
analgesics have been studied for the 
preventionof ED including: fentanyl 
intravenously 10 min before the end of a 
procedure, ketamine intravenously given at the 
end of procedure, or as an oral premedication 
and alpha2adrenoreceptor agonists such as 
clonidine caudally and dexmedetomidine 
intravenously.6

Treatment
Non-Pharmacologic Treatment
There are a variety of non-pharmacological 
methods that may be effective in reducing the 
incidence of emergence delirium as well. These 
consist of a quiet induction environment with 

decreased sensory stimuli, music therapy, and 
distraction by way of videos or touch screen 
games. Interestingly, parental presence at 
induction has not been found to be consistently 
effective, although parental presence following 
emergence is helpful.37The recovery area should 
be quiet. Parental presence in the recovery area 
may or may not help.

Benzodiazepine
Despite the increased risk of ED in preoperative 
administration of benzodiazepines, several 
studies have demonstrated lower incidences of 
ED when benzodiazepines are administered in 
the perioperative stage.38 Small intravenous dose 
of midazolam administered just prior to the end 
of surgery reduced ED without delaying the 
emergence time but risk is respiratory 
depression.37

Analgesics: NSAIDs and Opioids
Pain is an important risk factor for ED, mainly in 
the pediatric population.5Adding a single 
injection of intravenous propofol and ketorolac to 
the end of a brief sevoflurane anesthetic for 
bilateral myringotomy with tube insertion was 
associated with a lower incidence of emergence 
agitation one study.39 Fentanyl, given either 
intravenously or intranasally during moderately 
painful surgery, has also been shown to decrease 
emergence agitation in children.40

Clonidine
The sedating effects of the alpha-2 receptor 
agonists clonidine reduced ED.41 Administration 
routes were intravenous or caudal. This 
reduction was seen even with good analgesia 
from caudal. As inhalational agents raise 
noradrenalin levels in the brain, the alpha-2 
receptor agonists may exert their effects 
centrally by reducing noradrenalin levels.41

Dexmedetomidine
The more selectivealpha-2 receptor agonist 
dexmedetomidine hasr elatively more safety 
profile and improved efficacy relative to other 
medications has made a preferred agent of choice 

for treatment of ED.42Studies alsofound that 
perioperative administration of 
dexmedetomidine significantly reduced the 
incidence of ED in children without increasing 
the risk of side effects.43 The main disadvantage 
of dexmedetomidine is that it remains quite 
expensive.

Ketamine
Ketamine has been one of the more extensively 
studied pharmacological agents in the 
management of ED. Debate aboutthe efficacy of 
ketamine in the management of ED is 
largelydriven by earlier studies that linked 
ketamine to an increased risk of ED.4,44 
Presently, emerging studies strongly favour 
treatment with ketamine, particularly in 
combination with dexmedetomidine. Yoon Sook 
Lee et al. found that ketamine was effective in 
the prevention of emergence agitation without 
delay in awakening and both subhypnotic doses 
of ketamine 0.25 and 0.5 mg/kg were 
effective.45Kararmaz et al concluded that oral 
ketamine was effective in reducing incidence of 
emergence agitation.44

Long Term Consequences
Although emergence delirium is transient, it has 
been found to be associated with postoperative 
maladaptive behavioural changes, with children 
who display emergence delirium being seven 
times more likely to develop postoperative 
maladaptive behaviors such as night terrors, bed 
wetting, general anxiety and loss of appetite for 
up to 2 weeks following surgery.24,46However, 
there is no evidence that ED has any impact on 
long-term outcome did not suggest a cause-effect 
relationship between these two phenomena.

Conclusion
ED is a preventable and treatable condition in 
paediatric anaesthesia. It is distressing for 
children, parents, and staff. No single factor in 
isolation could be identified as causing 
postoperative agitation, and the condition should 
be considered to be a syndrome with biological, 
pharmacological, psychological and social 

components. ED should be treated as the child 
can increase risk for injury, pain, hemorrhage, 
self-removal of intravenous cannula and 
catheters. Agitated children often face a more 
complicated and prolonged stay in the PACU, 
consisting of extensive medical regimens and 
additional ancillary staff. A reasonable number 
of diagnostic tools are currently available, each 
of which are not without limitations. A standard 
diagnostic, preventable and treatable guideline 
should be required for adverse outcomes in the 
paediatric populations.

References
1.  Wilson TA, Graves SA. Pediatric 

considerations in a general postanesthesia 
care unit.Journal of post anesthesia nursing. 
1990 Feb;5(1):16-24.

2.  Bastron RD, Moyers J. Emergence delirium. 
JAMA. 1967 Jun 5;200(10):883.

3. SMESSAERT A, SCHEHR CA, ARTUSIO JF 
Jr. Observations in the immediate 
postanaesthesia period. II. Mode of recovery. 
Br J Anaesth. 1960 Apr;32:181-5.

4.  ECKENHOFF JE, KNEALE DH, DRIPPS 
RD.The incidence and etiology of 
postanestheticexcitment.A clinical 
survey.Anesthesiology. 1961 
Sep-Oct;22:667-73.

5.  Cole JW, Murray DJ, McAllister JD, 
Hirshberg GE. Emergence behaviour in 
children: defining the incidence of excitement 
and agitation following anaesthesia. 
PaediatrAnaesth. 2002 Jun;12(5):442-7.

6.  Vlajkovic GP, Sindjelic RP. Emergence 
delirium in children: many questions, few 
answers. AnesthAnalg. 2007 Jan;104(1):84-91.

7.  Sharma PT, Sieber FE, Zakriya KJ, Pauldine 
RW, Gerold KB, Hang J, Smith TH. Recovery 
room delirium predicts postoperative delirium 
after hip-fracture repair. AnesthAnalg. 2005 
Oct;101(4):1215-1220.

8.  Cravero J, Surgenor S, Whalen K. Emergence 
agitation in paediatric patients after 
sevofluraneanaesthesia and no surgery: a 
comparison with halothane. PaediatrAnaesth. 

2000;10(4):419-24.
9.  Kulka PJ, Bressem M, Tryba M. Clonidine 

prevents sevoflurane-induced agitation in 
children. AnesthAnalg. 2001 Aug;93(2):335-8,

10.  Voepel-Lewis T, Malviya S, Tait AR. A 
prospective cohort study of emergence 
agitation in the pediatric postanesthesia care 
unit. Anesth Analg. 2003 Jun;96(6):1625-1630.

11.  ECKENHOFF JE, KNEALE DH, DRIPPS 
RD. The incidence and etiology of 
postanesthetic excitment. A clinical survey. 
Anesthesiology. 1961 Sep-Oct;22:667-73.

12.  John ER, Prichep LS. The anesthetic cascade: 
a theory of how anesthesia suppresses 
consciousness. Anesthesiology. 2005 
Feb;102(2):447-71.

13.  Weinberger NM. The medial geniculate, not 
the amygdala, as the root of auditory fear 
conditioning. Hear Res. 2011 
Apr;274(1-2):61-74.

14. Shigeta H, Yasui A, Nimura Y, Machida N, 
Kageyama M, Miura M, Menjo M, Ikeda K. 
Postoperative delirium and melatonin levels in 
elderly patients. Am J Surg. 2001 
Nov;182(5):449-54.

15. YutakaYasui, Eiji Masaki, Fusao Kato; 
Sevoflurane Directly Excites Locus Coeruleus 
Neurons of Rats. Anesthesiology 2007; 
107:992–1002.

16.  Lim BG, Shen FY, Kim YB, Kim WB, Kim YS, 
Han HC, Lee MK, Kong MH, Kim YI. Possible 
role of GABAergic depolarization in 
neocortical neurons in generating 
hyperexcitatory behaviors during emergence 
from sevoflurane anesthesia in the rat.ASN 
Neuro. 2014 Apr 4;6(2):e00141.

17.  Murrin LC, Sanders JD, Bylund DB. 
Comparison of the maturation of the 
adrenergic and serotonergic neurotransmitter 
systems in the brain: implications for 
differential drug effects on juveniles and 
adults. BiochemPharmacol. 2007 Apr 
15;73(8):1225-36.

18.  Kazmierski J, Banys A, Latek J, Bourke J, 
Jaszewski R. Cortisol levels and 
neuropsychiatric diagnosis as markers of 
postoperative delirium: a prospective cohort 

study. Crit Care. 2013 Mar 1;17(2):R38.
18.  McIntosh TK, Bush HL, Yeston NS, 

Grasberger R, Palter M, Aun F, Egdahl RH. 
Beta-endorphin, cortisol and postoperative 
delirium: a preliminary report. 
Psychoneuroendocrinology. 1985;10(3):303-13.

19.  Miyamoto E, Tomimoto H, Nakao Si S, Wakita 
H, Akiguchi I, Miyamoto K and Shingu K. 
Caudoputamen is damaged by hypocapnia 
during mechanical ventilation in a rat model of 
chronic cerebral hypoperfusion. Stroke.2001; 
32:2920-2925.

20.  Viswanath, Omar &Kerner, Bryan & Jean, 
Yuel-Kai & Soto, Roy & Rosen, Gerald. (2015). 
Emergence delirium: a narrative review. 
Journal of Anesthesiology and Clinical 
Science. 4. 2. 10.7243/2049-9752-4-2.

21.  Agnoletti V, Ansaloni L, Catena F, Chattat R, 
De Cataldis A, Di Nino G, Franceschi C, 
Gagliardi S, Melotti RM, Potalivo A, Taffurelli 
M. Postoperative Delirium after elective and 
emergency surgery: analysis and checking of 
risk factors. A study protocol. BMC Surg. 2005 
May 28;5:12.

22.  Bong CL, Ng AS. Evaluation of emergence 
delirium in Asian children using the Pediatric 
Anesthesia Emergence Delirium 
Scale.PaediatrAnaesth. 2009 
Jun;19(6):593-600. 

23.  Doyle WL, Perrin L. Emergence delirium in a 
child given oral midazolam for conscious 
sedation. Ann Emerg Med. 1994 
Dec;24(6):1173-5.

24.  Kain ZN, Caldwell-Andrews AA, Maranets I, 
McClain B, Gaal D, Mayes LC, Feng R, Zhang 
H. Preoperative anxiety and emergence 
delirium and postoperative maladaptive 
behaviors. AnesthAnalg. 2004 
Dec;99(6):1648-1654.

25.  Berghmans JM, Poley M, Weber F Van De 
Velde M, Adriaenssens P, Klein J, Himpe D, 
Utens E. Does the Child Behavior Checklist 
predict levels of preoperative anxiety at 
anesthetic induction and postoperative 
emergence delirium? A prospective cohort 
study. Minerva Anestesiol. 2015 
Feb;81(2):145-56.

26.  Aouad MT, Nasr VG. Emergence agitation in 
children: an update. CurrOpinAnaesthesiol. 
2005 Dec;18(6):614-9.

27.  Welborn LG, Hannallah RS, Norden JM, 
Ruttimann UE, Callan CM. Comparison of 
emergence and recovery characteristics of 
sevoflurane, desflurane, and halothane in 
pediatric ambulatory patients. AnesthAnalg. 
1996 Nov;83(5):917-20.

28.  Kuratani N, Oi Y. Greater incidence of 
emergence agitation in children after 
sevoflurane anesthesia as compared with 
halothane: a meta-analysis of randomized 
controlled trials. Anesthesiology. 2008 
Aug;109(2):225-32.

29.  Jöhr M. ExzitationnachSevofluran: Ein 
Problem in der Kinderanästhesie? [Excitation 
following sevoflurane: a problem in pediatric 
anesthesia?]. Anaesthesist. 1999 
Dec;48(12):917-8.

30.  Davis PJ, Greenberg JA, Gendelman M, 
Fertal K. Recovery characteristics of 
sevoflurane and halothane in preschool-aged 
children undergoing bilateral myringotomy 
and pressure equalization tube insertion. 
AnesthAnalg. 1999 Jan;88(1):34-8. 

31.  Lynch EP, Lazor MA, Gellis JE, Orav J, 
Goldman L, Marcantonio ER. The impact of 
postoperative pain on the development of 
postoperative delirium. Anesth Analg. 1998 
Apr;86(4):781-5. 

32.  Beskow A, Westrin P. Sevoflurane causes 
more postoperative agitation in children than 
does halothane. ActaAnaesthesiol Scand. 1999 
May;43(5):536-41.

33.  Sherwin TS, Green SM, Khan A, Chapman 
DS, Dannenberg B. Does adjunctive 
midazolam reduce recovery agitation after 
ketamine sedation for pediatric procedures? A 
randomized, double-blind, placebo-controlled 
trial. Ann Emerg Med. 2000 Mar;35(3):229-38.

34.  Sikich N, Lerman J. Development and 
psychometric evaluation of the pediatric 
anesthesia emergence delirium scale. 
Anesthesiology. 2004 May;100(5):1138-45.

35.  Bajwa SA, Costi D, Cyna AM. A comparison of 
emergence delirium scales following general 
anesthesia in children. PaediatrAnaesth. 2010 

Aug;20(8):704-11.
36.  Dahmani S, Stany I, Brasher C, Lejeune C, 

Bruneau B, Wood C, Nivoche Y, Constant I, 
Murat I. Pharmacological prevention of 
sevoflurane- and desflurane-related 
emergence agitation in children: a 
meta-analysis of published studies. Br J 
Anaesth. 2010 Feb;104(2):216-23.

37.  Dahmani S, Delivet H, Hilly J. Emergence 
delirium in children: an update. 
CurrOpinAnaesthesiol. 2014 
Jun;27(3):309-15.

38.  Kwak KH. Emergence agitation/delirium: we 
still don't know. Korean J Anesthesiol. 2010 
Aug;59(2):73-4.

39. d'Eon B, Hackmann T, Wright AS. The 
Addition of Intravenous Propofol and 
Ketorolac to a Sevoflurane Anesthetic Lessens 
Emergence Agitation in Children Having 
Bilateral Myringotomy with Tympanostomy 
Tube Insertion: A Prospective Observational 
Study. Children (Basel). 2020 Aug 15;7(8):96.

40.  Cohen IT, Hannallah RS, Hummer KA. The 
incidence of emergence agitation associated 
with desflurane anesthesia in children is 
reduced by fentanyl. AnesthAnalg. 2001 
Jul;93(1):88-91.

41.  Tesoro S, Mezzetti D, Marchesini L, Peduto 
VA. Clonidine treatment for agitation in 
children after sevoflurane 
anesthesia.AnesthAnalg. 2005 
Dec;101(6):1619-1622.

42.  Isik B, Arslan M, Tunga AD, Kurtipek O. 
Dexmedetomidine decreases emergence 
agitation in pediatric patients after 
sevoflurane anesthesia without surgery. 
PaediatrAnaesth. 2006 Jul;16(7):748-53.

43.  Enlow, William &Ardizzone, Laura. (2008). A 
Systematic Review: Dexmedetomidine Versus 
Placebo to Decrease the Incidence of 
Emergence Delirium/Emergence Agitation 
(ED/EA) in Pediatric Patients. Clinical 
Scholars Review. 1. 89-94. 

44.  Kararmaz A, Kaya S, Turhanoglu S, Ozyilmaz 
MA. Oral ketamine premedication can prevent 
emergence agitation in children after 
desfluraneanaesthesia. PaediatrAnaesth. 
2004 Jun;14(6):477-82.

45.  Lee YS, Kim WY, Choi JH, Son JH, Kim JH, 
Park YC. The effect of ketamine on the 
incidence of emergence agitation in children 
undergoing tonsillectomy and adenoidectomy 
under sevoflurane general anesthesia.Korean 
J Anesthesiol. 2010 May;58(5):440-5.

46.  Kain ZN, Mayes LC, Caldwell-Andrews AA, 
Karas DE, McClain BC. Preoperative anxiety, 
postoperative pain, and behavioral recovery in 
young children undergoing surgery.Pediatrics. 
2006 Aug;118(2):651-8.

Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30
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In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Introduction: 

Proper & steady immobilization of the head-neck 
prior to operative procedure in the brain is an 
important element of neurosurgical practice. It is 
commonly achieved using a skull pin-holder. 
These pins are forced through the layers of the 
scalp and periosteum into the external lamina of 
the skull, by manually squeezing the two arms of 
the C-clamp towards each other, allowing the 
ratchet gears to glide, until the pins are initially 
seated in the skull. But this skull-pin head 
holder causes stress in the haemodynamic 
response (increase in heart rate and mean 
arterial pressure)1. Therse alteration of 
hemodynamic response can be harmful for 
patients with cardiac diseases, like IHD, heart 
failure, stroke, intracranial hypertension, 
intracranial aneurysms, and patients with 
compromised intracranial compliance. Different 
anaesthetic techniques and pharmacological 
agents, e.g., dexmedetomedine1, 2, clonidine or 
oral temazepam3, local lignocaine infiltration4, 
intravenous fentanyl5, Gabapentin6, etc, have 
been used to blunt this deleterious effect with 
variable success.

The hemodynamic alteration mainly occurred 
due to stress responses. Concomitant 
laryngoscope and endotracheal intubation 
accelerate the condition. The application of pins, 
direct laryngoscopy and endotracheal intubation, 
are noxious stimulus, which can provoke 
untoward response in the cardiovascular, 
respiratory and other physiological systems. 
Significant tachycardia and hypertension can 
occur with tracheal intubation7, 8. Clinically, this 
manifests as precipitous increases in heart rate 
(HR) and blood pressure (BP) that can be 
detrimental to patients1-9. Schutta et al have 
shown experimentally that arterial hypertension 
can lead to acute cerebral edema and herniation 
of the brain within two minutes10. Neurological 
disorder like vascular lesions (cerebral 
aneurysms or arterio-venous malformations), an 
acute elevated blood pressure may cause injury 
of vascular wall and present with subarachnoid 
or intracerebral hemorrhage.

Opioids have been the mainstay in providing 
systemic analgesia and local anaesthetics have 
been effectively used for providing regional 
anesthesia9. But it associated with different 
adverse effects. Previous study reported that 
intravenous labetalol and fentanyl are promising 
pharmacological agents can be used to attenuate 
the pressure response to intubation and skull pin 
insertion in neurosurgery11. Fentanyl is a 
synthetic opioid which attenuates the 
cardiovascular response by its action on opioid 
receptors, preventing the increase in plasma 
concentrations of catecholamines and decreasing 
the central sympathetic outflow. Yildiz et 
aldemonstrated that the hemodynamic response 
to skull pin insertion was effectively suppressed 
with fentanyl administration12. Similarly, 
Ozkose et al have shown that a combination of 
both the fentanyl and local infiltration was more 
effective than either one of them alone in 
reducing the hemodynamic response to Mayfield 
head holder placement13.

   Another agent labetalol, is a unique oral and 
parenteral antihypertensive drug that is α1and 
nonselective β1 and β2 adrenergic antagonist. 
Previous study noted that Labetalol is an 
effective and safe drug for attenuation of 
sympathomimetic responses to endotracheal 
intubation14. Labetalol lowers the blood pressure 
by decreasing systemic vascular resistance 
(alpha-1 blockade) whereas reflex tachycardia 
triggered by vasodilation is attenuated by 
simultaneous beta blockade and cardiac output 
remains unchanged. Therefore aim of the 
present study was to evaluate the effectiveness 
of Labetalol-fentanyl for attenuating pressure 
responses to intubation as well as skull pin 
insertion in patients undergoing neurosurgery 
under general anesthesia.

Methodology: 
This prospective, randomized controlled trial 
was conducted in Department of Anaesthesa, 
Analgesia and ICU, Dhaka Medical College 
Hospital, Dhaka, from 18th March 2019 to 17th 
September 2019. The protocol was approved by 

the Ethical Review Board, DMCH. Total 60 
patients of ASA physical status I and II, 
underwent neurosurgery requiring skull pin 
insertion under general anaesthesia were 
included in the study. Patients having history of 
drug allergy, hypertension, IHD, COPD, hepatic 
or renal diseases, emergency surgery, on β 
blockers were excluded. Study subjects were 
divided into two groups, group A and group B 
thirty patients in each. Pre-anaestheticcheck up 
with all routine blood investigations with Chest 
x-ray and ECG were done. Baseline heart rate 
(HR), systolic blood pressure (SBP) and diastolic 
blood pressure (DBP), mean arterial pressure 
(MAP) were recorded. Blood pressure was 
monitored by non invasive procedure. Two IV 
lines secured. Heart rate was recorded by ECG. 

Patients of Group A was given intravenous 0.25 
mg/kg labetalol diluted in normal saline upto 10 
ml by 10cc syringe 5 minutes prior and 3cc 
syringe contained  fentanyl 2µg/kg 3 minute 
prior to intubation. Group B patients given 
intravenous 10ml normal saline by 10cc syringe 
5 minutes prior to intubation and 3cc syringe 
contained 2µg/kg fentanyl 3 minutes prior to 
intubation. After preoxygenation patients were 
induced with thiopentone sodium (5mg/kg) and 
vecuronium bromide (0.1mg/kg). Intubation was 
done with 8.0 mm and 7.0mm sized armoured 
endotracheal tube for male and female patients 
respectively by the anesthetist. Anesthesia was 
maintained with O2:N2O (50:50), 1% Isoflurane 
and inj. vecuronium. HR, SBP, DBP and MAP 
were recorded immediately after loading doses of 
labetalol and fentanyl, before induction, at the 
time of intubation, after intubation, at the time 
of skull pin insertion, immediately after pin 
insertion and 5, 10, 15 mins after pin insertion. 
At the end of surgery neuromuscular block was 
reversed. Incidence of hypotension or 
bradycardia was recorded. All the information 
was recorded in data collection sheet. Statistical 
analysis of the data was done using the 
Statistical Package for the Social Sciences for 
Windows (SPSS Inc., Chicago) software version 
22. Qualitative data such as sex, ASA physical 

status, adverse effects was compared using 
Chi-square test. Quantitative data such as age, 
numeric rating scales, time to first analgesic 
request and total analgesic requirement in 24 h 
will be compared using independent t-test. P < 
0.05 will be taken as statistically significant. 

Result & Observation:
Total of 60 patients fulfilling inclusion/exclusion 
criteria were studied. Results and observations 
are given below:

Table I shows the demographic profile of the 
patients. Mean age was found to 44.5±11.5 years 
in group-A and 45.8±11.5 years in group-B. The 
difference was not statistically significant 
(p>0.05) between two groups. Out of 60 patients, 
47(78.3%)cases were male (22 in group-A and 25 
in group-B), whereas 13(21.7%) cases were 
female (8 in group-A and 5 in group-B). Male – 
female ratio was3.6:1. It was observed that 
almost two third (63.3% & 60.0%) patients had 
ASA grade I in group A and group B respectively. 
The difference was not statistically significant 
(p>0.05) between two groups.

Table II shows the heart rate (HR) changed in 
between group. Tachycardia was pronounced in 
group-B, but in group-A heart rate was almost 
stable. At baseline, mean heart rate was found 
90.3±7.3 beat/min in group A and 90.1±8.2 
beat/min in group B. After intubation, mean 
heart rate was increases in both group but more 
in group B. It was 92.4±7.8 beat/min in group-A 
and 97.3±7.4 beat/min in group B. After pin 
insertion, mean heart rate was 84.1±8.4 
beat/min in group A and 98.5±12.7 beat/min in 
group B. The difference was statistically 
significant. 5 minute after and 10 minute after 
the difference was statistically significant 
between two groups (p<0.05)

Table III shows the systolic blood pressure (SBP) 
between groups with respect to time. After 
intubation and pin insertion blood pressure was 
gradually increases in both groups, but SBP was 
predominant in group-B. It was observed that 
mean systolic BP was found 126.3±12.5 mmHg in 

group A and 125.4±11.5 mmHg in group B at 
preanaesthesia or baseline. After intubation 
mean systolic blood pressure was increased in 
both groups, but more in group B (126.7±12.8 
mmHg in group A and 141.3±17.5 mmHg in 
group B). After pin insertion blood pressure 
again elevated as 125.2±12.4 mmHg in group A 
and 145.8±12.7 mmHg in group B. Following 
that SBP return to normal. At 15 min, mean 
systolic blood pressure was103.6±8.7 mmHg in 
group A and 105.8±10.0 mmHg in group B. So it 
was observed that SBP was precisely attenuated 
in group A patients. 

Table IV shows diastolic blood pressure during 
follow up it was observed that at preanesthesia, 
mean diastolic BP was found 78.5±6.3 mmHg in 
group A and 79.1±6.5 mmHg in group B. After 
intubation and pin insertion mean diastolic blood 
pressure were increases in both groups, but more 
in group B. It was found 85.1± 6.3 mmHg in 
group A and 90.1±7.1 mmHg in group B. During 
5 min after pin insertions mean DBP was 
78.3±8.1 mmHg in group A and 75.8±8.3 mmHg 
in group B. At 15 min, mean diastolic blood 
pressure was 76.5±7.8 mmHg in group A and 
72.9±7.5 mmHg in group B. 

No significant difference was observed in the 
MAP (Table V) before anaesthesia (baseline), at 

time of intubation, 10 min after pin insertion and 
15 min after insertion. But significant difference 
was observed after intubation, at time of pin 
insertion, after pin insertion and 5 min after pin 
insertion. After intubation, the mean arterial 
blood pressure in group-B was statistically high 
(111.4±15.6 mmHg) as compared to group A 
(99.8±9.5 mmHg) and was unstable upto5 
minute time. The statistically significant 
difference between groupswas also observed at 
time of pin insertion (97.5±9.7 mmHg in group A 
vs. 110.6±12.9 mmHg in group B), after pin 
insertion (94.9±10.3 mmHg in group A vs. 
111.5±10.4 mmHg in group B) and 5 min after 
pin insertion (88.2±9.5 mmHg in group A 
vs.93.6±9.8 mmHg in group B). It was 
statistically significant.Intraoperative heart rate 
and mean arterial blood pressure values were 
almost normal and close to base levels without 
requirement of any other medication and 
remained stabilized throughout the 
intraoperative period in group-A patients. 

Table VI shows incidence of adverse events. 
Nausea and vomiting was developed in total 7 
patients, 5(16.7%) patients in group-A and 
2(6.7%) in Group-B. Hypotension was developed 
in 5(16.7%) patients in group-A and 9(30.0%) 
patients in Group-B. The difference was 
statistically non significant.

Discussion:

In our study the two groups were comparable in 
terms of age, ASA and haemodynamic stability 
during surgery. The pre-operative heart rate and 
blood pressure of the two groups were having no 
significant difference. After giving of study drug, 
heart rate and blood pressure was stabilize in 
the both group, but comparatively better in 
group-A. Overall demographic features of 60 
patients revealed that majority of the patients 
i.e. 66.6% (n=40) were between 35-50 years (19 
patients in group –A and 21 patient in Group-B) 
mean age was found to 45.8±11.5 years. Male – 
female ratio was 3.6:1.

The haemodynamic changes caused by airway 
manipulation are due to sympathoadrenal 
discharge from epipharyngeal and 
parapharyngeal stimulations which in turn 
causes a significant rise in the catecholamine 
level which increases blood pressure and pulse 
which may lead to cardiovascular complication 
and increased intracranial pressure. Insertion of 
skull pins into the periosteum give rise to 
haemodynamic response and also causes 
increase in stress hormones which can affect 
outcome of the patient15. Neurosurgical patients 
are with reduced intracranial compliance so even 
mild increase in cerebral blood flow can cause 
severe cerebral damage. In these situations the 
hemodynamic and metabolic effects on the 
human brain is important. 

Labetalol did not influence global or regional 
cerebral blood flow or cerebral oxygen 
metabolism and cerebral blood flow and auto 
regulation is presereved even with dose as high 
as 1 mg/kg16. 0.25mg/kg labetalol was used 
before 5 minutes of intubation and found heart 

rate, blood pressure below baseline at all time 
including immediately after intubation and pin 
insertion. In group B, HR and MAP was 
significantly raised but was within higher 
normal range suggesting that fentanyl also had 
attenuated pressure response but in labetalol 
group (Group-A) it was better controlled. In this 
study after induction, mean heart rate was 
increases in both group but more in group B. It 
was 92.4.7±7.8 beat/min and 97.3 ± 7.4 beat/min 
in group A and group B respectively. After pin 
insertion, mean heart rate was 84.1± 5.4 
beat/min in group A and 98.5±85.4 beat/min in 
group B. Similarly after intubation and pin 
insertion systolic blood pressure was gradually 
increases in both groups, but increasing blood 
pressure was predominant in group-B. After 
intubation mean systolic blood pressure was 
increased in both groups, but more in group B 
(126.7±12.8 mmHg in group A and 141.3±17.5 
mmHg in group B). After pin insertion systolic 
blood pressure again elevated as 125.2±12.4 
mmHg in group A and 145.8±12.7 mmHg in 
group B. following that SBP return to normal. At 
15 min, mean systolic blood pressure was 
103.6±8.7 mmHg in group A and105.8±10.0 
mmHg in group B. So it was observed that SBP 
was precisely attenuated in group A patients. In 
consistent with our study Patel et al studied 
labetalol and fentanyl and found significantly 
less increase in heart rate, systolic, diastolic and 
mean arterial pressures after intubation in 
group LF as compared to group F. They found 
minimum increase in group LF and concluded 
that addition of single dose intravenous labetalol 
to fentanyl gives better haemodynamic stability 
to laryngoscopy and intubation as well as skull 
pin insertion than fentanyl alone17.

The results of our study showed that intravenous 
labetalol with fentanyl notably improved 
hemodynamic stability in comparison to fentanyl 
alone. In previous studies, various methods have 
been recognized for preventing hemodynamic 
response to the placement of skull pin5, 6. In 
accordance to our study Babita and et al18 
studied the effect of injection fentanyl (2µg/kg) 
and injection labetalol (0.25mg/kg) on 
sympathomimetic response to laryngoscopy and 
intubation in vascular surgeries and found in 
decrease HR, SBP and DBP in both group before 
intubation due to effect of the drugs. The 
increase in HR and MAP after intubation was 
minimal in fentanyl and labetalol. They found 
HR and SBP significantly decreased below the 
baseline at 7 minutes. This might be because of 
the taking over effect of drug. Presynaptic 
alpha-2 receptors are spared by labetalol so that 
the released norepinephrine can continue to 
inhibit further release of catecholamines via the 
negative feedback mechanism resulting from the 
stimulation of alpha-1 receptors. Moreover this 
drug targets 5-10 times more specific beta 
blockade and prevent rebound hypertension and 
tachycardia.

Chung et al19 had reported decrease in pressure 
response with a single dose of fentanyl 2µg/kg 
given preoperatively. Fentanyl suppresses the 
haemodynamic response by increasing the depth 
of anaesthesia and decreasing the sympathetic 
discharge. In this study significant difference of 
MAP was observed after intubation, at time of 
pin insertion, after pin insertion and 5 min after 
pin insertion. Intraoperative heart rate and 
mean arterial blood pressure values were almost 
normal and close to base levels without 
requirement of any other medication and 
remained stabilized throughout the 
intraoperative period in group-A patients.  

Conclusions:
Use of rigid skull pin holder during 
neurosurgical procedures is invasive and 
painful, accompanied by an abrupt alteration of 
haemodynamic response. These may lead to 

further brain oedema, increased intracranial 
pressure or intracranial haemorrhage. Present 
study concluded that addition of a single dose of 
Labetalol 5 minutes prior to intubation to 
fentanyl gives better control of heart rate and all 
arterial pressure during laryngoscopy and 
intubation and skull pin insertion. There was no 
significant increased risk of bradycardia or 
hypertension. Labetalol has been used effectively 
to blunt haemodynamic response to laryngoscopy 
and intubation and skull pin insertion. It 
combination with Fentanyl synergizes the 
pharmacological effect. Solabetalol-fentanyl 
combination can be used for attenuating 
pressure responses to intubation and skull pin 
insertion in neurosurgery.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Introduction: 

Proper & steady immobilization of the head-neck 
prior to operative procedure in the brain is an 
important element of neurosurgical practice. It is 
commonly achieved using a skull pin-holder. 
These pins are forced through the layers of the 
scalp and periosteum into the external lamina of 
the skull, by manually squeezing the two arms of 
the C-clamp towards each other, allowing the 
ratchet gears to glide, until the pins are initially 
seated in the skull. But this skull-pin head 
holder causes stress in the haemodynamic 
response (increase in heart rate and mean 
arterial pressure)1. Therse alteration of 
hemodynamic response can be harmful for 
patients with cardiac diseases, like IHD, heart 
failure, stroke, intracranial hypertension, 
intracranial aneurysms, and patients with 
compromised intracranial compliance. Different 
anaesthetic techniques and pharmacological 
agents, e.g., dexmedetomedine1, 2, clonidine or 
oral temazepam3, local lignocaine infiltration4, 
intravenous fentanyl5, Gabapentin6, etc, have 
been used to blunt this deleterious effect with 
variable success.

The hemodynamic alteration mainly occurred 
due to stress responses. Concomitant 
laryngoscope and endotracheal intubation 
accelerate the condition. The application of pins, 
direct laryngoscopy and endotracheal intubation, 
are noxious stimulus, which can provoke 
untoward response in the cardiovascular, 
respiratory and other physiological systems. 
Significant tachycardia and hypertension can 
occur with tracheal intubation7, 8. Clinically, this 
manifests as precipitous increases in heart rate 
(HR) and blood pressure (BP) that can be 
detrimental to patients1-9. Schutta et al have 
shown experimentally that arterial hypertension 
can lead to acute cerebral edema and herniation 
of the brain within two minutes10. Neurological 
disorder like vascular lesions (cerebral 
aneurysms or arterio-venous malformations), an 
acute elevated blood pressure may cause injury 
of vascular wall and present with subarachnoid 
or intracerebral hemorrhage.

Opioids have been the mainstay in providing 
systemic analgesia and local anaesthetics have 
been effectively used for providing regional 
anesthesia9. But it associated with different 
adverse effects. Previous study reported that 
intravenous labetalol and fentanyl are promising 
pharmacological agents can be used to attenuate 
the pressure response to intubation and skull pin 
insertion in neurosurgery11. Fentanyl is a 
synthetic opioid which attenuates the 
cardiovascular response by its action on opioid 
receptors, preventing the increase in plasma 
concentrations of catecholamines and decreasing 
the central sympathetic outflow. Yildiz et 
aldemonstrated that the hemodynamic response 
to skull pin insertion was effectively suppressed 
with fentanyl administration12. Similarly, 
Ozkose et al have shown that a combination of 
both the fentanyl and local infiltration was more 
effective than either one of them alone in 
reducing the hemodynamic response to Mayfield 
head holder placement13.

   Another agent labetalol, is a unique oral and 
parenteral antihypertensive drug that is α1and 
nonselective β1 and β2 adrenergic antagonist. 
Previous study noted that Labetalol is an 
effective and safe drug for attenuation of 
sympathomimetic responses to endotracheal 
intubation14. Labetalol lowers the blood pressure 
by decreasing systemic vascular resistance 
(alpha-1 blockade) whereas reflex tachycardia 
triggered by vasodilation is attenuated by 
simultaneous beta blockade and cardiac output 
remains unchanged. Therefore aim of the 
present study was to evaluate the effectiveness 
of Labetalol-fentanyl for attenuating pressure 
responses to intubation as well as skull pin 
insertion in patients undergoing neurosurgery 
under general anesthesia.

Methodology: 
This prospective, randomized controlled trial 
was conducted in Department of Anaesthesa, 
Analgesia and ICU, Dhaka Medical College 
Hospital, Dhaka, from 18th March 2019 to 17th 
September 2019. The protocol was approved by 

the Ethical Review Board, DMCH. Total 60 
patients of ASA physical status I and II, 
underwent neurosurgery requiring skull pin 
insertion under general anaesthesia were 
included in the study. Patients having history of 
drug allergy, hypertension, IHD, COPD, hepatic 
or renal diseases, emergency surgery, on β 
blockers were excluded. Study subjects were 
divided into two groups, group A and group B 
thirty patients in each. Pre-anaestheticcheck up 
with all routine blood investigations with Chest 
x-ray and ECG were done. Baseline heart rate 
(HR), systolic blood pressure (SBP) and diastolic 
blood pressure (DBP), mean arterial pressure 
(MAP) were recorded. Blood pressure was 
monitored by non invasive procedure. Two IV 
lines secured. Heart rate was recorded by ECG. 

Patients of Group A was given intravenous 0.25 
mg/kg labetalol diluted in normal saline upto 10 
ml by 10cc syringe 5 minutes prior and 3cc 
syringe contained  fentanyl 2µg/kg 3 minute 
prior to intubation. Group B patients given 
intravenous 10ml normal saline by 10cc syringe 
5 minutes prior to intubation and 3cc syringe 
contained 2µg/kg fentanyl 3 minutes prior to 
intubation. After preoxygenation patients were 
induced with thiopentone sodium (5mg/kg) and 
vecuronium bromide (0.1mg/kg). Intubation was 
done with 8.0 mm and 7.0mm sized armoured 
endotracheal tube for male and female patients 
respectively by the anesthetist. Anesthesia was 
maintained with O2:N2O (50:50), 1% Isoflurane 
and inj. vecuronium. HR, SBP, DBP and MAP 
were recorded immediately after loading doses of 
labetalol and fentanyl, before induction, at the 
time of intubation, after intubation, at the time 
of skull pin insertion, immediately after pin 
insertion and 5, 10, 15 mins after pin insertion. 
At the end of surgery neuromuscular block was 
reversed. Incidence of hypotension or 
bradycardia was recorded. All the information 
was recorded in data collection sheet. Statistical 
analysis of the data was done using the 
Statistical Package for the Social Sciences for 
Windows (SPSS Inc., Chicago) software version 
22. Qualitative data such as sex, ASA physical 

status, adverse effects was compared using 
Chi-square test. Quantitative data such as age, 
numeric rating scales, time to first analgesic 
request and total analgesic requirement in 24 h 
will be compared using independent t-test. P < 
0.05 will be taken as statistically significant. 

Result & Observation:
Total of 60 patients fulfilling inclusion/exclusion 
criteria were studied. Results and observations 
are given below:

Table I shows the demographic profile of the 
patients. Mean age was found to 44.5±11.5 years 
in group-A and 45.8±11.5 years in group-B. The 
difference was not statistically significant 
(p>0.05) between two groups. Out of 60 patients, 
47(78.3%)cases were male (22 in group-A and 25 
in group-B), whereas 13(21.7%) cases were 
female (8 in group-A and 5 in group-B). Male – 
female ratio was3.6:1. It was observed that 
almost two third (63.3% & 60.0%) patients had 
ASA grade I in group A and group B respectively. 
The difference was not statistically significant 
(p>0.05) between two groups.

Table II shows the heart rate (HR) changed in 
between group. Tachycardia was pronounced in 
group-B, but in group-A heart rate was almost 
stable. At baseline, mean heart rate was found 
90.3±7.3 beat/min in group A and 90.1±8.2 
beat/min in group B. After intubation, mean 
heart rate was increases in both group but more 
in group B. It was 92.4±7.8 beat/min in group-A 
and 97.3±7.4 beat/min in group B. After pin 
insertion, mean heart rate was 84.1±8.4 
beat/min in group A and 98.5±12.7 beat/min in 
group B. The difference was statistically 
significant. 5 minute after and 10 minute after 
the difference was statistically significant 
between two groups (p<0.05)

Table III shows the systolic blood pressure (SBP) 
between groups with respect to time. After 
intubation and pin insertion blood pressure was 
gradually increases in both groups, but SBP was 
predominant in group-B. It was observed that 
mean systolic BP was found 126.3±12.5 mmHg in 

group A and 125.4±11.5 mmHg in group B at 
preanaesthesia or baseline. After intubation 
mean systolic blood pressure was increased in 
both groups, but more in group B (126.7±12.8 
mmHg in group A and 141.3±17.5 mmHg in 
group B). After pin insertion blood pressure 
again elevated as 125.2±12.4 mmHg in group A 
and 145.8±12.7 mmHg in group B. Following 
that SBP return to normal. At 15 min, mean 
systolic blood pressure was103.6±8.7 mmHg in 
group A and 105.8±10.0 mmHg in group B. So it 
was observed that SBP was precisely attenuated 
in group A patients. 

Table IV shows diastolic blood pressure during 
follow up it was observed that at preanesthesia, 
mean diastolic BP was found 78.5±6.3 mmHg in 
group A and 79.1±6.5 mmHg in group B. After 
intubation and pin insertion mean diastolic blood 
pressure were increases in both groups, but more 
in group B. It was found 85.1± 6.3 mmHg in 
group A and 90.1±7.1 mmHg in group B. During 
5 min after pin insertions mean DBP was 
78.3±8.1 mmHg in group A and 75.8±8.3 mmHg 
in group B. At 15 min, mean diastolic blood 
pressure was 76.5±7.8 mmHg in group A and 
72.9±7.5 mmHg in group B. 

No significant difference was observed in the 
MAP (Table V) before anaesthesia (baseline), at 

time of intubation, 10 min after pin insertion and 
15 min after insertion. But significant difference 
was observed after intubation, at time of pin 
insertion, after pin insertion and 5 min after pin 
insertion. After intubation, the mean arterial 
blood pressure in group-B was statistically high 
(111.4±15.6 mmHg) as compared to group A 
(99.8±9.5 mmHg) and was unstable upto5 
minute time. The statistically significant 
difference between groupswas also observed at 
time of pin insertion (97.5±9.7 mmHg in group A 
vs. 110.6±12.9 mmHg in group B), after pin 
insertion (94.9±10.3 mmHg in group A vs. 
111.5±10.4 mmHg in group B) and 5 min after 
pin insertion (88.2±9.5 mmHg in group A 
vs.93.6±9.8 mmHg in group B). It was 
statistically significant.Intraoperative heart rate 
and mean arterial blood pressure values were 
almost normal and close to base levels without 
requirement of any other medication and 
remained stabilized throughout the 
intraoperative period in group-A patients. 

Table VI shows incidence of adverse events. 
Nausea and vomiting was developed in total 7 
patients, 5(16.7%) patients in group-A and 
2(6.7%) in Group-B. Hypotension was developed 
in 5(16.7%) patients in group-A and 9(30.0%) 
patients in Group-B. The difference was 
statistically non significant.

Discussion:

In our study the two groups were comparable in 
terms of age, ASA and haemodynamic stability 
during surgery. The pre-operative heart rate and 
blood pressure of the two groups were having no 
significant difference. After giving of study drug, 
heart rate and blood pressure was stabilize in 
the both group, but comparatively better in 
group-A. Overall demographic features of 60 
patients revealed that majority of the patients 
i.e. 66.6% (n=40) were between 35-50 years (19 
patients in group –A and 21 patient in Group-B) 
mean age was found to 45.8±11.5 years. Male – 
female ratio was 3.6:1.

The haemodynamic changes caused by airway 
manipulation are due to sympathoadrenal 
discharge from epipharyngeal and 
parapharyngeal stimulations which in turn 
causes a significant rise in the catecholamine 
level which increases blood pressure and pulse 
which may lead to cardiovascular complication 
and increased intracranial pressure. Insertion of 
skull pins into the periosteum give rise to 
haemodynamic response and also causes 
increase in stress hormones which can affect 
outcome of the patient15. Neurosurgical patients 
are with reduced intracranial compliance so even 
mild increase in cerebral blood flow can cause 
severe cerebral damage. In these situations the 
hemodynamic and metabolic effects on the 
human brain is important. 

Labetalol did not influence global or regional 
cerebral blood flow or cerebral oxygen 
metabolism and cerebral blood flow and auto 
regulation is presereved even with dose as high 
as 1 mg/kg16. 0.25mg/kg labetalol was used 
before 5 minutes of intubation and found heart 

rate, blood pressure below baseline at all time 
including immediately after intubation and pin 
insertion. In group B, HR and MAP was 
significantly raised but was within higher 
normal range suggesting that fentanyl also had 
attenuated pressure response but in labetalol 
group (Group-A) it was better controlled. In this 
study after induction, mean heart rate was 
increases in both group but more in group B. It 
was 92.4.7±7.8 beat/min and 97.3 ± 7.4 beat/min 
in group A and group B respectively. After pin 
insertion, mean heart rate was 84.1± 5.4 
beat/min in group A and 98.5±85.4 beat/min in 
group B. Similarly after intubation and pin 
insertion systolic blood pressure was gradually 
increases in both groups, but increasing blood 
pressure was predominant in group-B. After 
intubation mean systolic blood pressure was 
increased in both groups, but more in group B 
(126.7±12.8 mmHg in group A and 141.3±17.5 
mmHg in group B). After pin insertion systolic 
blood pressure again elevated as 125.2±12.4 
mmHg in group A and 145.8±12.7 mmHg in 
group B. following that SBP return to normal. At 
15 min, mean systolic blood pressure was 
103.6±8.7 mmHg in group A and105.8±10.0 
mmHg in group B. So it was observed that SBP 
was precisely attenuated in group A patients. In 
consistent with our study Patel et al studied 
labetalol and fentanyl and found significantly 
less increase in heart rate, systolic, diastolic and 
mean arterial pressures after intubation in 
group LF as compared to group F. They found 
minimum increase in group LF and concluded 
that addition of single dose intravenous labetalol 
to fentanyl gives better haemodynamic stability 
to laryngoscopy and intubation as well as skull 
pin insertion than fentanyl alone17.

The results of our study showed that intravenous 
labetalol with fentanyl notably improved 
hemodynamic stability in comparison to fentanyl 
alone. In previous studies, various methods have 
been recognized for preventing hemodynamic 
response to the placement of skull pin5, 6. In 
accordance to our study Babita and et al18 
studied the effect of injection fentanyl (2µg/kg) 
and injection labetalol (0.25mg/kg) on 
sympathomimetic response to laryngoscopy and 
intubation in vascular surgeries and found in 
decrease HR, SBP and DBP in both group before 
intubation due to effect of the drugs. The 
increase in HR and MAP after intubation was 
minimal in fentanyl and labetalol. They found 
HR and SBP significantly decreased below the 
baseline at 7 minutes. This might be because of 
the taking over effect of drug. Presynaptic 
alpha-2 receptors are spared by labetalol so that 
the released norepinephrine can continue to 
inhibit further release of catecholamines via the 
negative feedback mechanism resulting from the 
stimulation of alpha-1 receptors. Moreover this 
drug targets 5-10 times more specific beta 
blockade and prevent rebound hypertension and 
tachycardia.

Chung et al19 had reported decrease in pressure 
response with a single dose of fentanyl 2µg/kg 
given preoperatively. Fentanyl suppresses the 
haemodynamic response by increasing the depth 
of anaesthesia and decreasing the sympathetic 
discharge. In this study significant difference of 
MAP was observed after intubation, at time of 
pin insertion, after pin insertion and 5 min after 
pin insertion. Intraoperative heart rate and 
mean arterial blood pressure values were almost 
normal and close to base levels without 
requirement of any other medication and 
remained stabilized throughout the 
intraoperative period in group-A patients.  

Conclusions:
Use of rigid skull pin holder during 
neurosurgical procedures is invasive and 
painful, accompanied by an abrupt alteration of 
haemodynamic response. These may lead to 

further brain oedema, increased intracranial 
pressure or intracranial haemorrhage. Present 
study concluded that addition of a single dose of 
Labetalol 5 minutes prior to intubation to 
fentanyl gives better control of heart rate and all 
arterial pressure during laryngoscopy and 
intubation and skull pin insertion. There was no 
significant increased risk of bradycardia or 
hypertension. Labetalol has been used effectively 
to blunt haemodynamic response to laryngoscopy 
and intubation and skull pin insertion. It 
combination with Fentanyl synergizes the 
pharmacological effect. Solabetalol-fentanyl 
combination can be used for attenuating 
pressure responses to intubation and skull pin 
insertion in neurosurgery.
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Introduction:
The technique of anaesthesia normally used for 
breast cancer surgery is general anaesthesia, 
which almost always combining intravenous and 
inhalational agents. The downside of general 
anaesthesia includes inadequate pain control 
due to a lack of analgesia, and a high incidence of 
nausea and vomiting; increasing the length of 
hospitalization.1 Other controversial effects of 
general anaesthesia in oncologic patients are 
related with depression of the immune system.2

Breast cancer is the most common cancer in 
women worldwide, with more than one million 
new cases diagnosed every year.3 The incidence 
of breast malignant neoplasia, as well as the 
need of surgical treatment, has increased 
probably due to prevention campaigns and 
modern diagnostic modalities. Nowadays, 
surgical intervention is more conservative but in 
most cases partial or total mastectomy 
associated with axillary exploration to remove 
lymph nodes for staging or immune-chemical 
testing is still necessary.4 Simple mastectomy 
with axillary dissection is the most common 
surgery for breast cancer patients in our country. 
This procedure is frequently associated with 
peroperative bleeding, unstable haemodynamics, 
postoperative pain, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs. Intraoperative stable 
haemodynamics and optimum treatment for 
postoperative pain has been of fundamental 
importance in surgical patient care.
Acute postoperative pain is an integral risk 
factor in the development of chronic pain after 
breast cancer surgery. 40 % of women will have 
severe acute postoperative pain after breast 
cancer surgery, potentially disrupting the 
quality of postoperative recovery.5 Hazards of 
postoperative pain including unstable 
haemodynamics, nausea and vomiting, which 
lead not only to increased patients suffering, but 
also to a prolongation of hospital stays and 
related costs.
Adequate postoperative pain management is 
possible, if it is initiated from premedication, 
maintained intraoperatively and continued 
during the entire recovery period.6 Different 

management strategies and interventions 
during perioperative period are available and 
continue to evolve in this regard. Traditionally, 
narcotics have been used for analgesia after 
breast surgery. However, these agents have 
unpleasant side effects like nausea, vomiting, 
sedation, pruritus, constipation and respiratory 
depression specially in case of elderly and obese 
patients. These adverse effects can be avoided by 
reducing the dose of opioid despite maintaining 
the analgesia and ensuring patient satisfaction. 
Many local anaesthetics and other adjuvant 
drugs are being investigated for use in this 
technique, in order to improve the quality of 
analgesia and reduce adverse effects. Intercostal 
nerve blockade (INB) is an alternative technique 
to improve postoperative pain.7

INB can be achieved intermittently, 
continuously, or permanently, depending on the 
technique used. It may provide relatively 
well-defined anatomical coverage, making them 
both an excellent diagnostic tool and a reliable 
therapeutic procedure.8 It may inhibit the 
post-operative stress response, reduce opioid 
consumption, promote early tracheal extubation, 
shorten duration of hospital stay, attenuate 
postoperative pain and contribute to 
postoperative recovery in patients. Apart from 
the beneficial effects of intercostal nerve blocks, 
there are some disadvantages of this invasive 
procedure. Prolonged blockade requires either 
multiple reinsertions with the attendant risk of 
pneumothorax, placement of a catheter for bolus 
dosing or continuous infusion 9, injection with a 
neurolytic agent10  or cryoablation.11 Another 
important risk to keep in mind is local 
anaesthetic toxicity. Blood levels of local 
anaesthetic after intercostal blockade and 
interpleural analgesia are significantly greater 
than after any other frequently performed 
regional anaesthetic techniques.12 There are 
sporadic case reports of other types of 
complications. Haematoma has occurred in a 
heparinized patient.13 Bilateral intercostal nerve 
blocks have resulted in postoperative respiratory 
failure in patients with preoperative pulmonary 
compromise.14 Motor blockade and the loss of 
accessory respiratory muscle function were the 
hypothesized etiologic mechanisms. In a study 
looking at the efficacy of continuous epidural 

versus intercostal analgesia, one intercostal 
catheter led to rib osteomyelitis which had to be 
treated surgically. Intraoperative intercostal 
nerve block performed by the surgical team has 
resulted in total spinal anaesthesia. Presumably, 
this serious complication occurred because of the 
proximity of the injections to spinal nerve roots.15

Paravertebral neural block has also occurred 
with attempted intercostal nerve block during 
surgery.16

Many other drugs, have been investigated with 
different doses and routes to produce 
perioperative haemodynamic stability and 
analgesia. These include oral acetaminophen, 
NSAIDs, gabapentinoids, tramadol, clonidine 
epidural administration of opioids and local 
anaesthetics and multimodal combinations. The 
above mentioned drugs and routes are associated 
with some unwanted effects. So, it is logical to 
investigate newer agents with different 
approaches to achieve the best possible outcome. 
The dexmedetomidine is a potent and highly 
selective α-2 adrenoceptor agonist with some 
special characteristics. It has sedative, analgesic, 
amnestic, anxiolytic, sympatholytic, 
anti-shivering and antisialogogue activities.17 
Intraoperative administration of intravenous 
dexmedetomidine produces an anesthetic- 
sparing effect.18 It is approved by the USA Food 
and Drug Administration (FDA) for sedation in 
the intensive care unit (ICU). The analgesic 
action of dexmedetomidine are proposed to 
involve both spinal and supraspinal 
mechanisms. Regarding the spinal mechanism, 
alpha-2 receptors are also located in the α-2C 
and α-2A receptors, situated in the neurons of 
dorsal horn especially lamina II 
(substantiagelatinosa) of the spinal cord and it 
act on both pre and postsynaptic mechanisms to 
produce antinociception 

This hyperpolarized state makes the generation 
of new action potentials virtually impossible, and 
refractory to further stimulation.21

Suggested supraspinal mechanism is activation 
of α-2A receptors at the locus coeruleus in the 
brain stem causing decrease in nor epinephrine 
release from pre-synaptic neurons with 
inhibition of postsynaptic activation.22

Intraoperative administration of 
dexmedetomidine maintained hemodynamic 
stability by attenuating the stress induced 
sympathoadrenal responses to intubation, 
surgery and also emergence from anesthesia.23 It 
reduces nociceptive input, increases the 
nociception threshold, and reduces activation of 
nociceptive receptors prior to the surgical 
incision.24 The haemodynamic effects of 
dexmedetomidine is dose related and biphasic 
(low, then high) for mean arterial pressure, 
pulmonary arterial pressure, and vascular 
resistances.25 At lower doses, its dominant action 
is hypotension and bradycardia due to α-2A 
receptor mediated sympatholysis located at locus 
coeruleus.26 At higher doses, the hypertensive 
action dominates via the activation of alpha-2B 
adrenoceptors located on the smooth muscle cells 
in the resistance vessels.27 Dexmedetomidine 
causes a mild increase in PaCO2 and a decrease 
in minute ventilation with a minimal change in 
respiratory rate which is not clinically 
significant.28 In addition, it does not cause 
respiratory depression or decrease arterial 
oxygen saturation. Dexmedetomidine can 
potentially offer a superior analgesic effect 
compared to clonidine.29

In our country, few articles published on 
dexmedetomidine and intravenous 
dexmedetomidine not yet done on simple 
mastectomy with axillary dissection in 
Bangladesh. It was assumed that 
dexmedetomidine may be an alternative to 
intercostal nerve blocks for patients undergoing 
simple mastectomy with axillary dissection 
under general anaesthesia.
This study evaluate the effectiveness of 
intravenous dexmedetomidine compared to 
intercostal nerve blocks in patients undergoing 
simple mastectomy with axillary dissection 
under General anaesthesia.

Methodology 
It was a single-blindedprospectiverandomized 
comparative study. The study was conducted at 
BSMMU after permission from the Institutional 
Review Board. 60 female patients aged between 
30 and 50 years were enrolled in this study, who 
were suffering from breast cancer and selected 

for simple mastectomy with axillary dissection. 
Informed consent was taken from the patient. 
Assessment of physical status of the patient were 
done following American Society of 
Anaesthesiology (ASA) physical status and ASA 
I or ASA II only were included in the study.
The study was single-blinded; therefore the 
patients were unaware of the study group 
allocation. However, the investigator was aware 
of the type of the drugs/techniques used in the 
investigation. Patients were interviewed for a 
detailed medical and drug history and 
underwent physical examinations the day before 
surgery to verify whether she fulfilled the 
inclusions criteria. All the investigations were 
reviewed. Before the surgery, the patients were 
instructed clearly about the use of the visual 
analogue scale (VAS- 0 no pain, and 10 worst 
pain possible) and the other procedure in details. 
All patients were under routine preoperative 
fasting for 6 hours and were not permitted to 
drink for 2 hours.
The patients were randomly allocated into two 
equal groups using a sealed envelope technique 
by supervisor. Group A received general 
anaesthesia with intravenous dexmedetomidine 
and Group B received general anaesthesia with 
intercostal nerve blocks.
Preoperative heart rate, systolic blood pressure, 
diastolic blood pressure and mean arterial 
pressure were recorded 20 minutes before the 
induction of anaesthesia in both group A and 
group B by the investigator.
General anaesthesia induced in both group A and 
B using 1.5 µg/kg fentanyl, 1.5 mg/kg propofol and 
1.5-2 mg/kg suxamethonium. Appropriate size of 
endotracheal tube used for tracheal intubation 
and the correct position of the tube determined by 
auscultation of breath sounds. Mechanical 
ventilation and tidal volume (8-10 ml/kg) was 
regulated under a maintained respiratory rate 
and end tidal CO2 (35±5 mmHg). After 
confirmation and fixation of the endotracheal 
tube, 0.1mg/kg vecuronium was given to the 
patients when respiration restarted. To maintain 
anaesthesia and analgesia, halothane 0.6%, N2O 
66%, O2 33% and 0.04 mg/kg vecuronium was 
given according to the anaesthesia status and 
muscle relaxation in both groups.

In group A, dexmedetomidine (vial contains 200 
µg/2ml) one vial had been diluted in 0.9% normal 
saline and 50 ml solution were made containing 
dexmedetomidine 4 µg/ml. The total volume 
infused to the patient by investigator was 0.25 
ml/kg of solution, which started 20 minutes 
before induction of anaesthesia at the rate of 1 
ml (15 drops) per minute.
In group B, after general anaesthesia, intercostal 
nerve blocks were given by the investigator 3rd 
to 6th intercostal space in the midaxillary line at 
the same side of the operation. With all aseptic 
precaution and after proper cleaning 3rd rib in 
the midaxillary line was identified. The skin was 
drawn cephalad with the palpating hand by 
about 1 cm. A 4 to 5 cm, 22 gauge needle was 
introduced through the chosen entry site at a 20 
degree cephalad angle with the bevel facing 
cephalad. The needle was advanced until it 
contacted the rib. With the palpating hand 
holding the needle firmly and resting securely on 
the patient’s skin, the injecting hand gently 
“walks” the needle caudally while the skin was 
allowed to move back over the rib. The needle 
was then advanced further a few mm, while 
maintaining the 20 degree tilt angle cephalad. 
After negative aspiration for blood, 4ml 0.25% of 
bupivacaine was injected. The 4th, 5th and 6th 
intercostal nerve blocks had been induced by the 
same procedure.During surgery, patient’s 
haemodynamic status (pulse, blood pressure) 
were carefully recorded in every patients at 
different time intervals (during induction, 15 
minutes interval upto 30 minutes and 30 
minutes interval uptoextubation). Patient was 
reversed with neostigmine 0.05 mg/kg and 
atropine 0.02 mg/kg and extubation was done 
when adequate spontaneous ventilation 
resumed.Following surgery, time to achieve 
adequate recovery ( ModifiedAldrete Score 9-10 ) 
was recorded in every patients. Pain intensity 
was recorded using a Visual Analog Scale (VAS) 
score in recovery room and postoperative ward 
for 6 hours: just after induction, 15 minutes 
interval upto 30 minutes, 30 minutes interval 
upto 2 hours then 1 hour interval upto 4 hours 
and 2 hours interval upto 6 hours.Patient was 
also be observed for the time of rescue analgesic 
requirement (time from extubation to the time 
postoperatively, when pain reported by patient ≥ 

5 on Visual Analogue Scale, injection pethidine 
1.5mg/kg I/M was administered).After 
completion of the surgery level of sedation was 
assessed by using Ramsay Sedation Score; just 
after induction, 15 minutes interval upto 30 
minutes, 30 minutes interval upto 2 hours then1 
hour interval upto 4 hours and 2 hours interval 
upto 6 hours.Surgeon satisfaction was also 
assessed using a 5 point Likert Scale on the basis 
of anaesthetic techniques where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied.Any adverse events like hypotension, 
bradycardia, hypertension, tachycardia, 
respiratory depression, nausea, vomiting or 
allergic manifestations if occurred was recorded 
and treated accordingly.

Results
Table I shows mean age, height, weight and ASA 
Grade almost similar in two groups. The 
difference was statistically not significant 
(p>0.05) between two groups.
Mean age (years) of the patient was 38.9 ± 5.7 in 
group-A and 41.0±4.8 in group-B.
Among them maximum and minimum age was 
50 years and 30 years in group-A and 50 years 
and 34 years in group-B.
Mean weight (kg) of the patient was 55.9±10.1 in 
group-A and 60.5±10.4 in group-B and maximum 
and minimum weight was 70kg and 48 kg in 
group-A and 80 kg and 43 kg in groupB.Mean 
height (cm) of the patient was 157.9±4.1 in 
group-A and 159.1±3.2 in group-B andamong 
them maximum and minimum height was 165 
cm and 145 cm in group-A and 168 cm and 145 
cm in group-B.Out of 30 patients 18 (60%) 
patients was ASA grade I and 12 (40%) patients 
was ASA grade II in group-A and 16 (55%) 
patients was ASA grade I and 14 (45%) patients 
was ASA grade II in group-B.Table II shows 
mean duration of anaesthesia and surgery of the 
study patients, it was observed that the mean 
duration of anaesthesia and surgery was 
statistically not significant (p>0.05) between two 
groups.
Maximum and minimum duration of 
anaesthesia was 148 minutes and 112 minutes in 

group-A and 149 minutes and 130 minutes in 
group-B. Duration of surgery was maximum 120 
minutes and minimum 90 minutes in group-A 
and 120 minutes and 95 minutes in group-B.
Table I : Demography of patients between two 
groups. 

Unpaired t-test were performed for age, height 
and weight, p value < 0.05 was considered as 
significant.Chi-Square test was performed for 
ASA grade, p value < 0.05 was considered as 
significant.
Table II : Duration of anaesthesia and surgery in 
both groups (N=60)
 

ns= not significant
Unpaired t-test were performed for duration of 
anaesthesia and surgery, p value < 0.05 was 
considered as significant.
Figure 1 showing the mean HR, SBP, DBP and 
induction of the study patients. It was observed 
that relatively higher in group B than group A. 

But significant (p>0.05) between two groups.
MAP starting at 20 minutes before mean HR, 
SBP, DBP and MAP was the difference was 
statistically n 

Figure 1 : Preoperative mean HR, SBP, DBP and 
MAP of the study groups
Unpaired t-test were performed to measure HR, 
SBP, DBP and MAP, p value < 0.05 was 
considered as significant.

 
  

Figure 2 : Intraoperative mean heart rate in 
different follow up
Unpaired t-test was performed to measure 
intraoperative HR, p value < 0.05 was considered 
as significant.
Figure 3 shows intraoperative systolic blood 
pressure in different follow up of the study 
patients. It was observed that mean systolic 
blood pressure was relatively higher in group B 
than group A. But the difference was statistically 
not significant (p>0.05) between two groups.
Figure 4 shows intraoperative diastolic blood 
pressure in different follow up of the study 
patients. It was observed that mean diastolic 
blood pressure was slight higher in group B than 
group A. But the difference was statistically not 
significant (p>0.05) between two groups.
Figure 5 shows mean arterial pressure in 
different follow up of the study patients. It was 

observed that mean arterial pressure was 
relatively higher in group B than group A. But 
the difference was statistically not significant 
(p>0.05) between two groups.

 
 

Figure 3 : Intraoperative mean systolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative SBP, p value < 0.05 was 
considered as significant.
 

 

Figure 4 : Intraoperative mean diastolic blood 
pressure in different follow up
Unpaired t-test was performed to measure 
intraoperative DBP, p value < 0.05 was 
considered as significant.
 

Figure 5 : Intraoperative mean arterial pressure 
in different follow up

Unpaired t-test was performed to measure 
intraoperative MAP, p value < 0.05 was 
considered as significant. 
Figure 6 shows postoperative visual analogue 
scale score in different follow up of the study 
patients. It was observed that mean VAS score 
was higher in group A than group B in every 
follow up. But the difference was statistically not 
significant (p>0.05) between two groups.
Table III shows the time of rescue analgesic 
requirement in postoperative period of the study 
patients, it was observed that mean time of 
analgesic requirement was earlier in group A 
than group B. The difference was statistically 
significant (p<0.05) between two groups

Figure  6  :  Postoperative  visual analog  scale  
scores  of the  study  groups in different follow up
Unpaired t-test was performed to measure 
postoperative VAS, p value < 0.05 was 
considered as significant.
Table III : Time of rescue analgesic requirement 
in postoperative period (N=60)

s=significant

Unpaired t-test was performed to measure 
postoperative mean time of rescue analgesic 
requirement, p value < 0.05 was considered as 
significant.
Figure 7 shows Ramsay Sedation Score at 
different follow up of the study patients in the 
postoperative period. It was observed that 
sedation score was higher in group A than group 
B in every follow up. But the difference was 
statistically not significant (p>0.05) between two 
groups.
Table IV shows time to achieve adequate 
recovery, score 9-10 by Modified Aldrete 
Recovery score after extubation. It was observed 
that Modified Aldrete Recovery score fulfilled (9 
-10) earlier by group B patients than group A. 
But the difference was statistically not 
significant (p>0.05) between two groups.
Table V shows surgeon satisfaction after 
operation, it was observed that majority of the 
surgeon satisfied in both group A and in group B. 
The difference was statistically not significant 
(p>0.05) between two groups.

Figure 7 : Postoperative mean sedation score at 
different intervals of the study group 
Unpaired t-test was performed to measure 
postoperative mean sedation score, p value < 
0.05 was considered as significant.

Table IV : Time to achieve adequate recovery 
(Modified Aldrete Recovery score,
N=60)

ns=not significant
Chi-Square test  was performed for recovery 
score, p value < 0.05 was considered as
significant.
Table V : Surgeon satisfaction of the study 
patients using Likert Scale (N=60)

ns=not significant
Chi-Square  test was  performed for 
surgeon  satisfaction  score, p  value  <  0.05  
wasconsidered as significant. 

Discussion:
This single-blinded randomized comparative 
study was carried out with an aim to 

effectiveness of intravenous dexmedetomidine 
compared to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia regarding 
intraoperative haemodynamic status, 
postoperative intensity of pain, time of 
postoperative rescue analgesic requirement, 
recovery condition, sedation level and surgeon 
satisfaction. A total of 60 patients with 
carcinoma of breast scheduled for unilateral 
simple mastectomy with axillary dissection, aged 
30-50 years and ASA grade I and II were enrolled 
in the study and they were randomly allocated 
into two equal groups. 
In this present study, mean age, height and 
weight was almost similar in group A and in 
group B. Although, all above parameters were 
slightly higher in group B than group A but the 
difference was statistically not significant 
between the two groups.  About 60% patients had 
ASA Grade I and 40% patients had ASA Grade II 
in group A and 55% patients had ASA Grade I 
and 45% patients had ASA Grade II in group B. 
The difference was statistically not significant 
between these two groups. Beegum et al. (2015) 
in their study observed that, “Postoperative   
Analgesic Requirements in Patients Receiving 
Intra-operative dexmedetomidine Infusion” had 
no significant differences in comparability 
between either groups with regard to age, weight 
and ASA grades.30

Barletta et al. (2009); Arain et al. (2004); Gurbet 
et al. (2006) also found no significant differences 
between patient groups in their age, weight, 
height and ASA physical status.31,32

In this present study, it was observed that the 
mean duration of anaesthesia and surgery were 
relatively higher in group B than group A. It was 
may be due to extra time required to give 
intercostal nerve blocks in group B patients after 
anaesthesia. But the difference was statistically 
not significant between two groups. However, 
Syal and Chandel (2017) compared the 
post-operative analgesic effect of paravertebral 
block, pectoral nerve block and local infiltration 
in patients undergoing modified radical 

mastectomy and found no significant difference 
in mean duration of surgery in all groups.33

Abdelmageed et al. (2011); Gurbet et al. (2006) 
also found no significant differences between 
patient groups in their durations of anesthesia 
and surgery. But they did not compare the 
intravenous dexmedetomidine with INB, which 
was different from this study. 34,35

In the study, preoperative haemodynamics were 
measured at 20 minutes before induction and it 
was not statistically significant may be due to 
patients were either normotensive or well 
controlled hypertension in both groups. During 
induction mean HR, SBP, DBP and MAP was 
relatively higher in group B than group A 
possibly due to intubation reflex which was 
attenuated by intravenous dexmedetomidine in 
group A (Scheinin et al. 1992.).36

But the difference was statistically not 
significant between two groups. Moreover, it was 
observed HR, SBP, DBP and MAP after 15 
minutes, 30 minutes, 60 minutes, 90 minutes, 
120 minutes and 160 minutes in group A and in 
group B. All the times HR, SBP, DBP and MAP 
were almost similar in both groups. The 
difference was statistically not significant. 
Sarkar et al. (2018) observed in their study 
compared epidural bupivacaine and 
dexmedetomidine with bupivacaine and fentanyl 
for postoperative pain relief in lower limb 
orthopedic surgery and found that at baseline 
(immediately after epidural block) heart rate of 
group II was higher than that of group I.37 
Between-group difference in heart rate was not 
found to be statistically significant at any of the 
periods of their observation. Between-group 
differences of SBP was not found to be 
statistically significant at any of the periods of 
observation of their study population except at 
120 min and 180 min. DBP of group I was found 
to be higher than that of group II. At all time 
periods of observation except at 2 min, 3 min, 4 
min, 75 min, 90 min, and 4 h, DBP of group I was 
found to be higher than that of group II. 
Difference in diastolic blood pressure of above 
two groups was not found to be statistically 

significant at any of the periods of observation. 
The observation time and pattern were not 
similar to this study. These findings were also 
supported by other studies (Arain et al. 2004; 
Gurbet et al. 2006; Mandal et al. 2011; Martin et 
al. 2003).35,38,39,40

In this study shows visual analogue scale score 
after operation was almost similar between two 
groups. Mean VAS at 15 minutes was 3.92±0.50 
in group A and 3.65±0.66 in group B and at 360 
minutes was 5.40±0.67 in group A and 5.10±0.72 
in group B. The difference was statistically not 
significant between two groups. There was also 
no significant difference between the two group 
mean VAS scores at each time point assessed in 
the PACU and on the ward after surgery, and the 
same was true for the mean VAS scores in the 
postoperative period (Gurbet et al. 
2006).35Abdelmageed et al. (2011) study found 
VAS scores of the two groups during the first 12 
hours after surgery. VAS scores were similar in 
the two groups thereafter.34 The mean VAS 
scores were never >5 in the dexmedetomidine 
group during the first 2 hours after surgery. 
Mean time of rescue analgesic requirement of the 
study patients in this study was observed 
postoperatively. It was observed that mean time 
of rescue analgesic requirement was earlier in 
group A than group B. This may be due to 
intercostal nerve blocks provide more analgesia 
than intravenous dexmedetomidine. The 
difference was statistically significant between 
two groups. Sarkar et al. (2018) study found the 
first analgesic requirement in group II 
(Dexmedetomidine group) was earlier as 
compared to group I (Fentanyl group). Difference 
in time of first analgesic requirement between 
the above two groups was found to be statistically 
significant.37 The period between extubation and 
the first analgesic request in the PACU was 
significantly longer in the dexmedetomidine 
group as compared to the placebo group 
(Abdelmageed et al. 2011). Beegum et al. (2015) 
also found time of first analgesic administration 
was significantly delayed by 3.9 hours in the 
intervention group compared to control group 
(t=9.68, p<0.001). 34,30

In this present study, Aldrete Recovery Score 
fulfilled earlier by group B patients than group A 
and Ramsay Sedation Score was higher in group 
A than group B in every follow up. This was due 
to sedative effects of intravenous 
dexmedetomidine (Carollo et al. 2008 and Venn 
et al. 1999). But the difference was statistically 
not significant between two groups.41,42

Arain et al. (2004) observed that sedation scores 
were changed from pre surgery baseline during 
recovery periods was significantly slower in the 
PACU in the dexmedetomidine-treated 
patients.38 All these patients recovered without 
any specific treatment. The sedation scores did 
not differ significantly between the two groups 
during the 48 hours after surgery (Abdelmageed 
et al. 2011). Gurbet et al. (2006) study also found 
sedation scores were also similar between two 
group at all corresponding times throughout the 
48-hr period of observation.34,35

In this study, Surgeon Satisfaction was assessed 
using a 5 point Likert Scale on the basis of 
anaesthetic technique where 1 equals to very 
dissatisfied, 2 equals to dissatisfied, 3 equals to 
neutral, 4 equals to satisfied and 5 equals to very 
satisfied, it was observed that majority of the 
surgeon were very satisfied in group A (93.3%) and 
in group B (86.7%). The difference was 
statistically not significant (p>0.05) between two 
groups. Alhashemi (2006) observed that forty-four 
patients undergoing cataract surgery under 
peribulbaranaesthesia randomly received either iv 
dexmedetomidine 1 µg kg−1 over 10 min followed 
by 0.1–0.7 µg kg−1 h−1 iv infusion (Group D) or 
midazolam 20 µg kg−1 iv followed by 0.5 mg iv 
boluses as required (Group M). Surgeon 
satisfaction was comparable in both groups.43It 
was observed that 6.67% patient had bradycardia 
and 3.33% patient had hypotension in group A and 
6.67% patient had hypertension and 3.33% patient 
had tachycardia in group B. Dexmedetomidine 
provide postsynaptic activation of central α2A 
receptors results in sympatholytic effect leading to 
hypotension and bradycardia in group A. In group 
B both hypertension and tachycardia may be due 
to pain and the possible cause of pain was 

inadequate intercostal nerve blocks. Demographic 
variables, duration of anaesthesia and surgery, 
preoperative and intraoperative haemodynamics, 
postoperative VAS, sedation score, time to achieve 
adequate recovery and surgeon satisfaction score 
was statistically not significant between two 
groups in this study. Only time of rescue analgesic 
requirement in postoperative period was 
statistically significant but clinically it was less 
significant. Adverse events that occurs 
intraoperatively were managed without any 
complications.
Conclusion:
Intravenous dexmedetomidine may be an 
alternative to intercostal nerve blocks in patients 
undergoing simple mastectomy with axillary 
dissection under general anaesthesia as it 
provided stable intraoperative haemodynamics, 
reduced blood loss and analgesic requirement, 
smooth recovery, postoperative sedation level 
and surgeon satisfaction as well as intercostal 
nerve blocks.
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Effectiveness of intravenous dexmedetomidine compared to intercostal nerve blocks          Dr. Dabasis Kumar et al

Introduction: 

Proper & steady immobilization of the head-neck 
prior to operative procedure in the brain is an 
important element of neurosurgical practice. It is 
commonly achieved using a skull pin-holder. 
These pins are forced through the layers of the 
scalp and periosteum into the external lamina of 
the skull, by manually squeezing the two arms of 
the C-clamp towards each other, allowing the 
ratchet gears to glide, until the pins are initially 
seated in the skull. But this skull-pin head 
holder causes stress in the haemodynamic 
response (increase in heart rate and mean 
arterial pressure)1. Therse alteration of 
hemodynamic response can be harmful for 
patients with cardiac diseases, like IHD, heart 
failure, stroke, intracranial hypertension, 
intracranial aneurysms, and patients with 
compromised intracranial compliance. Different 
anaesthetic techniques and pharmacological 
agents, e.g., dexmedetomedine1, 2, clonidine or 
oral temazepam3, local lignocaine infiltration4, 
intravenous fentanyl5, Gabapentin6, etc, have 
been used to blunt this deleterious effect with 
variable success.

The hemodynamic alteration mainly occurred 
due to stress responses. Concomitant 
laryngoscope and endotracheal intubation 
accelerate the condition. The application of pins, 
direct laryngoscopy and endotracheal intubation, 
are noxious stimulus, which can provoke 
untoward response in the cardiovascular, 
respiratory and other physiological systems. 
Significant tachycardia and hypertension can 
occur with tracheal intubation7, 8. Clinically, this 
manifests as precipitous increases in heart rate 
(HR) and blood pressure (BP) that can be 
detrimental to patients1-9. Schutta et al have 
shown experimentally that arterial hypertension 
can lead to acute cerebral edema and herniation 
of the brain within two minutes10. Neurological 
disorder like vascular lesions (cerebral 
aneurysms or arterio-venous malformations), an 
acute elevated blood pressure may cause injury 
of vascular wall and present with subarachnoid 
or intracerebral hemorrhage.

Opioids have been the mainstay in providing 
systemic analgesia and local anaesthetics have 
been effectively used for providing regional 
anesthesia9. But it associated with different 
adverse effects. Previous study reported that 
intravenous labetalol and fentanyl are promising 
pharmacological agents can be used to attenuate 
the pressure response to intubation and skull pin 
insertion in neurosurgery11. Fentanyl is a 
synthetic opioid which attenuates the 
cardiovascular response by its action on opioid 
receptors, preventing the increase in plasma 
concentrations of catecholamines and decreasing 
the central sympathetic outflow. Yildiz et 
aldemonstrated that the hemodynamic response 
to skull pin insertion was effectively suppressed 
with fentanyl administration12. Similarly, 
Ozkose et al have shown that a combination of 
both the fentanyl and local infiltration was more 
effective than either one of them alone in 
reducing the hemodynamic response to Mayfield 
head holder placement13.

   Another agent labetalol, is a unique oral and 
parenteral antihypertensive drug that is α1and 
nonselective β1 and β2 adrenergic antagonist. 
Previous study noted that Labetalol is an 
effective and safe drug for attenuation of 
sympathomimetic responses to endotracheal 
intubation14. Labetalol lowers the blood pressure 
by decreasing systemic vascular resistance 
(alpha-1 blockade) whereas reflex tachycardia 
triggered by vasodilation is attenuated by 
simultaneous beta blockade and cardiac output 
remains unchanged. Therefore aim of the 
present study was to evaluate the effectiveness 
of Labetalol-fentanyl for attenuating pressure 
responses to intubation as well as skull pin 
insertion in patients undergoing neurosurgery 
under general anesthesia.

Methodology: 
This prospective, randomized controlled trial 
was conducted in Department of Anaesthesa, 
Analgesia and ICU, Dhaka Medical College 
Hospital, Dhaka, from 18th March 2019 to 17th 
September 2019. The protocol was approved by 

the Ethical Review Board, DMCH. Total 60 
patients of ASA physical status I and II, 
underwent neurosurgery requiring skull pin 
insertion under general anaesthesia were 
included in the study. Patients having history of 
drug allergy, hypertension, IHD, COPD, hepatic 
or renal diseases, emergency surgery, on β 
blockers were excluded. Study subjects were 
divided into two groups, group A and group B 
thirty patients in each. Pre-anaestheticcheck up 
with all routine blood investigations with Chest 
x-ray and ECG were done. Baseline heart rate 
(HR), systolic blood pressure (SBP) and diastolic 
blood pressure (DBP), mean arterial pressure 
(MAP) were recorded. Blood pressure was 
monitored by non invasive procedure. Two IV 
lines secured. Heart rate was recorded by ECG. 

Patients of Group A was given intravenous 0.25 
mg/kg labetalol diluted in normal saline upto 10 
ml by 10cc syringe 5 minutes prior and 3cc 
syringe contained  fentanyl 2µg/kg 3 minute 
prior to intubation. Group B patients given 
intravenous 10ml normal saline by 10cc syringe 
5 minutes prior to intubation and 3cc syringe 
contained 2µg/kg fentanyl 3 minutes prior to 
intubation. After preoxygenation patients were 
induced with thiopentone sodium (5mg/kg) and 
vecuronium bromide (0.1mg/kg). Intubation was 
done with 8.0 mm and 7.0mm sized armoured 
endotracheal tube for male and female patients 
respectively by the anesthetist. Anesthesia was 
maintained with O2:N2O (50:50), 1% Isoflurane 
and inj. vecuronium. HR, SBP, DBP and MAP 
were recorded immediately after loading doses of 
labetalol and fentanyl, before induction, at the 
time of intubation, after intubation, at the time 
of skull pin insertion, immediately after pin 
insertion and 5, 10, 15 mins after pin insertion. 
At the end of surgery neuromuscular block was 
reversed. Incidence of hypotension or 
bradycardia was recorded. All the information 
was recorded in data collection sheet. Statistical 
analysis of the data was done using the 
Statistical Package for the Social Sciences for 
Windows (SPSS Inc., Chicago) software version 
22. Qualitative data such as sex, ASA physical 

status, adverse effects was compared using 
Chi-square test. Quantitative data such as age, 
numeric rating scales, time to first analgesic 
request and total analgesic requirement in 24 h 
will be compared using independent t-test. P < 
0.05 will be taken as statistically significant. 

Result & Observation:
Total of 60 patients fulfilling inclusion/exclusion 
criteria were studied. Results and observations 
are given below:

Table I shows the demographic profile of the 
patients. Mean age was found to 44.5±11.5 years 
in group-A and 45.8±11.5 years in group-B. The 
difference was not statistically significant 
(p>0.05) between two groups. Out of 60 patients, 
47(78.3%)cases were male (22 in group-A and 25 
in group-B), whereas 13(21.7%) cases were 
female (8 in group-A and 5 in group-B). Male – 
female ratio was3.6:1. It was observed that 
almost two third (63.3% & 60.0%) patients had 
ASA grade I in group A and group B respectively. 
The difference was not statistically significant 
(p>0.05) between two groups.

Table II shows the heart rate (HR) changed in 
between group. Tachycardia was pronounced in 
group-B, but in group-A heart rate was almost 
stable. At baseline, mean heart rate was found 
90.3±7.3 beat/min in group A and 90.1±8.2 
beat/min in group B. After intubation, mean 
heart rate was increases in both group but more 
in group B. It was 92.4±7.8 beat/min in group-A 
and 97.3±7.4 beat/min in group B. After pin 
insertion, mean heart rate was 84.1±8.4 
beat/min in group A and 98.5±12.7 beat/min in 
group B. The difference was statistically 
significant. 5 minute after and 10 minute after 
the difference was statistically significant 
between two groups (p<0.05)

Table III shows the systolic blood pressure (SBP) 
between groups with respect to time. After 
intubation and pin insertion blood pressure was 
gradually increases in both groups, but SBP was 
predominant in group-B. It was observed that 
mean systolic BP was found 126.3±12.5 mmHg in 

group A and 125.4±11.5 mmHg in group B at 
preanaesthesia or baseline. After intubation 
mean systolic blood pressure was increased in 
both groups, but more in group B (126.7±12.8 
mmHg in group A and 141.3±17.5 mmHg in 
group B). After pin insertion blood pressure 
again elevated as 125.2±12.4 mmHg in group A 
and 145.8±12.7 mmHg in group B. Following 
that SBP return to normal. At 15 min, mean 
systolic blood pressure was103.6±8.7 mmHg in 
group A and 105.8±10.0 mmHg in group B. So it 
was observed that SBP was precisely attenuated 
in group A patients. 

Table IV shows diastolic blood pressure during 
follow up it was observed that at preanesthesia, 
mean diastolic BP was found 78.5±6.3 mmHg in 
group A and 79.1±6.5 mmHg in group B. After 
intubation and pin insertion mean diastolic blood 
pressure were increases in both groups, but more 
in group B. It was found 85.1± 6.3 mmHg in 
group A and 90.1±7.1 mmHg in group B. During 
5 min after pin insertions mean DBP was 
78.3±8.1 mmHg in group A and 75.8±8.3 mmHg 
in group B. At 15 min, mean diastolic blood 
pressure was 76.5±7.8 mmHg in group A and 
72.9±7.5 mmHg in group B. 

No significant difference was observed in the 
MAP (Table V) before anaesthesia (baseline), at 

time of intubation, 10 min after pin insertion and 
15 min after insertion. But significant difference 
was observed after intubation, at time of pin 
insertion, after pin insertion and 5 min after pin 
insertion. After intubation, the mean arterial 
blood pressure in group-B was statistically high 
(111.4±15.6 mmHg) as compared to group A 
(99.8±9.5 mmHg) and was unstable upto5 
minute time. The statistically significant 
difference between groupswas also observed at 
time of pin insertion (97.5±9.7 mmHg in group A 
vs. 110.6±12.9 mmHg in group B), after pin 
insertion (94.9±10.3 mmHg in group A vs. 
111.5±10.4 mmHg in group B) and 5 min after 
pin insertion (88.2±9.5 mmHg in group A 
vs.93.6±9.8 mmHg in group B). It was 
statistically significant.Intraoperative heart rate 
and mean arterial blood pressure values were 
almost normal and close to base levels without 
requirement of any other medication and 
remained stabilized throughout the 
intraoperative period in group-A patients. 

Table VI shows incidence of adverse events. 
Nausea and vomiting was developed in total 7 
patients, 5(16.7%) patients in group-A and 
2(6.7%) in Group-B. Hypotension was developed 
in 5(16.7%) patients in group-A and 9(30.0%) 
patients in Group-B. The difference was 
statistically non significant.

Discussion:

In our study the two groups were comparable in 
terms of age, ASA and haemodynamic stability 
during surgery. The pre-operative heart rate and 
blood pressure of the two groups were having no 
significant difference. After giving of study drug, 
heart rate and blood pressure was stabilize in 
the both group, but comparatively better in 
group-A. Overall demographic features of 60 
patients revealed that majority of the patients 
i.e. 66.6% (n=40) were between 35-50 years (19 
patients in group –A and 21 patient in Group-B) 
mean age was found to 45.8±11.5 years. Male – 
female ratio was 3.6:1.

The haemodynamic changes caused by airway 
manipulation are due to sympathoadrenal 
discharge from epipharyngeal and 
parapharyngeal stimulations which in turn 
causes a significant rise in the catecholamine 
level which increases blood pressure and pulse 
which may lead to cardiovascular complication 
and increased intracranial pressure. Insertion of 
skull pins into the periosteum give rise to 
haemodynamic response and also causes 
increase in stress hormones which can affect 
outcome of the patient15. Neurosurgical patients 
are with reduced intracranial compliance so even 
mild increase in cerebral blood flow can cause 
severe cerebral damage. In these situations the 
hemodynamic and metabolic effects on the 
human brain is important. 

Labetalol did not influence global or regional 
cerebral blood flow or cerebral oxygen 
metabolism and cerebral blood flow and auto 
regulation is presereved even with dose as high 
as 1 mg/kg16. 0.25mg/kg labetalol was used 
before 5 minutes of intubation and found heart 

rate, blood pressure below baseline at all time 
including immediately after intubation and pin 
insertion. In group B, HR and MAP was 
significantly raised but was within higher 
normal range suggesting that fentanyl also had 
attenuated pressure response but in labetalol 
group (Group-A) it was better controlled. In this 
study after induction, mean heart rate was 
increases in both group but more in group B. It 
was 92.4.7±7.8 beat/min and 97.3 ± 7.4 beat/min 
in group A and group B respectively. After pin 
insertion, mean heart rate was 84.1± 5.4 
beat/min in group A and 98.5±85.4 beat/min in 
group B. Similarly after intubation and pin 
insertion systolic blood pressure was gradually 
increases in both groups, but increasing blood 
pressure was predominant in group-B. After 
intubation mean systolic blood pressure was 
increased in both groups, but more in group B 
(126.7±12.8 mmHg in group A and 141.3±17.5 
mmHg in group B). After pin insertion systolic 
blood pressure again elevated as 125.2±12.4 
mmHg in group A and 145.8±12.7 mmHg in 
group B. following that SBP return to normal. At 
15 min, mean systolic blood pressure was 
103.6±8.7 mmHg in group A and105.8±10.0 
mmHg in group B. So it was observed that SBP 
was precisely attenuated in group A patients. In 
consistent with our study Patel et al studied 
labetalol and fentanyl and found significantly 
less increase in heart rate, systolic, diastolic and 
mean arterial pressures after intubation in 
group LF as compared to group F. They found 
minimum increase in group LF and concluded 
that addition of single dose intravenous labetalol 
to fentanyl gives better haemodynamic stability 
to laryngoscopy and intubation as well as skull 
pin insertion than fentanyl alone17.

The results of our study showed that intravenous 
labetalol with fentanyl notably improved 
hemodynamic stability in comparison to fentanyl 
alone. In previous studies, various methods have 
been recognized for preventing hemodynamic 
response to the placement of skull pin5, 6. In 
accordance to our study Babita and et al18 
studied the effect of injection fentanyl (2µg/kg) 
and injection labetalol (0.25mg/kg) on 
sympathomimetic response to laryngoscopy and 
intubation in vascular surgeries and found in 
decrease HR, SBP and DBP in both group before 
intubation due to effect of the drugs. The 
increase in HR and MAP after intubation was 
minimal in fentanyl and labetalol. They found 
HR and SBP significantly decreased below the 
baseline at 7 minutes. This might be because of 
the taking over effect of drug. Presynaptic 
alpha-2 receptors are spared by labetalol so that 
the released norepinephrine can continue to 
inhibit further release of catecholamines via the 
negative feedback mechanism resulting from the 
stimulation of alpha-1 receptors. Moreover this 
drug targets 5-10 times more specific beta 
blockade and prevent rebound hypertension and 
tachycardia.

Chung et al19 had reported decrease in pressure 
response with a single dose of fentanyl 2µg/kg 
given preoperatively. Fentanyl suppresses the 
haemodynamic response by increasing the depth 
of anaesthesia and decreasing the sympathetic 
discharge. In this study significant difference of 
MAP was observed after intubation, at time of 
pin insertion, after pin insertion and 5 min after 
pin insertion. Intraoperative heart rate and 
mean arterial blood pressure values were almost 
normal and close to base levels without 
requirement of any other medication and 
remained stabilized throughout the 
intraoperative period in group-A patients.  

Conclusions:
Use of rigid skull pin holder during 
neurosurgical procedures is invasive and 
painful, accompanied by an abrupt alteration of 
haemodynamic response. These may lead to 

further brain oedema, increased intracranial 
pressure or intracranial haemorrhage. Present 
study concluded that addition of a single dose of 
Labetalol 5 minutes prior to intubation to 
fentanyl gives better control of heart rate and all 
arterial pressure during laryngoscopy and 
intubation and skull pin insertion. There was no 
significant increased risk of bradycardia or 
hypertension. Labetalol has been used effectively 
to blunt haemodynamic response to laryngoscopy 
and intubation and skull pin insertion. It 
combination with Fentanyl synergizes the 
pharmacological effect. Solabetalol-fentanyl 
combination can be used for attenuating 
pressure responses to intubation and skull pin 
insertion in neurosurgery.

References Cited:
1. RenganathanT , Venkatesan G. Comparative 
study to evaluate effect the dexmedetomidine in  
attenuating  the  haemodynamic  and  neuroendocrine  
responses  to  skull -pin  head  holder  application  
during  craniotomy.  J. Evid. Based Med. Healthc. 
2017; 4(31), 1814-1819.

2. Kondavagilu SR, Pujari VS, Chadalawada MV, 
Bevinguddaiah Y. Low dose dexmedetomidine 
attenuates hemodynamic response to skull pin holder 
application. Anesth Essays Res 2017;11:57-61.

3. Costello T Cormack J.  Clonidine  Premeditation  
Decreases  Hemodynamic Responses  to  Pin  
Head-Holder  Application  During  Craniotomy. 
AnesthAnalg  1998;86:1001-4

4. Paul A, Krishna HM. Comparison between 
intravenous dexmedetomidine and local lignocaine 
infiltration to attenuate the haemodynamic response 
to skull pin head holder application during 
craniotomy. Indian J Anaesth2015;59:785-8.

5. Özköse Z, Yardim S, Yurtlu S, Dogulu F, 
Kaymaz M, Aydın P. The effects of intravenous 
fentanyl and lidocaine infiltration on the 
hemodynamic response to skull pin placement. 
Neurosurg Rev (2001) 24:35–37

6. Misra S, Koshy T, Unnikrishnan K, SuneeL P 
and Chatterjee N. Gabapentin Premedication 
Decreases the Hemodynamic Response to Skull Pin 
Insertion in Patients Undergoing Craniotomy. J 
NeurosurgAnesthesiol2011;23:110–117

7. Siddiqui, N ., Khan, F . (2007). Haemodynamic 
response to tracheal intubation via intubating 

laryngeal mask airway versus direct laryngoscopic 
tracheal intubation. Journal of P akistan Medical 
Association, 57(1), 11-14

8. Kanchi M, Nair H, Banakal S, Murthy K, and C 
Murugesan. Haemodynamic response to endotracheal 
intubation in coronary artery disease: Direct versus 
video laryngoscopy. Indian J Anaesth. 2011 May-Jun; 
55(3): 260–265. 

9. Singh G. Comparisons of the effect of ropivacaine 
skull block versus dexmedetomedinelnfusion on the 
hemodynamic response to insertion of scalp pins in 
neurosurgical patients. Dissertation submitted for the 
partial fulfillment for the requirement for the degree 
of DM (Neuroanaesthesiology), 2012: 1-81

10. Schutta HS, Kassell NF, Langfitt TW. Brain 
swelling produced by injury and aggravated by 
arterial hypertension. A light and electron microscopic 
study. Brain. 1968;91(2):281-94

11. Patel L, Patel J, Keval P, Chirag S, Tandel V. 
Comparison of effect of Labetalol and fentanyl with 
only fentanyl for attenuating pressure responses to 
intubation and skull pin insertion in neurosurgery. 
Indian Journal of Clinical Anaesthesia, April-June, 
2018;5(2):199-204

12. Yildiz K, MadenogluH, Dogru K, Kotanoglu MS, 
Akin A, Boyaci A. The effects of intravenous fentanyl 
and intravenous fentanyl combined with bupivacaine 
infiltration on the hemodynamic response to skull pin  
insertion. J NeurosurgAnesthesiol. 2005;17(1):9-12

13. Ozkose Z, Yardim S, Yurtlu S, Dogulu F, 
Kaymaz M, Pasaoglu A. The effects of intravenous 
fentanyl and lidocaine infiltration on the 
hemodynamic response to skull pin placement. 
Neurosurg Rev. 2001;24(1):35-7

14. Ratnani E, Sanjeev O, Singh A, Tripathi M and 
Chourasia H. A Comparative Study of Intravenous 
Esmolol, Labetalol and Lignocaine in Low Doses for 
Attenuation of Sympathomimetic Responses to 
Laryngoscopy and Endotracheal Intubation. Anesth 
Essays Res. 2017 Jul-Sep; 11(3): 745–750.

15. Magnusson J, Werner O. Carlsson C, Norden N, 
Pettersson KI. Metoprolol, fentanyl and stress 
response to micro laryngoscopy. “Effect on arterial 
pressure, heart rate and plasma concentration of 
catecholamines. ACTH and cortisol” Br. J. 
Anesthesio1983;55:405-14

16. K.S. Olsen, L.B. Svendsen, F.S.Larsen and 
O.B.Paulson. Effect of labetalol on cerebral blood and 
autoregulation in healthy humans” British journal of 
Anaesthesia1995;75:51-4

17. Patel LP, Patel JC, Patel KP, Rathva CS, Tandel 
V. Comparison of effect of Labetalol and fentanyl with 
only fentanyl for attenuating pressure responses to 
intubation and skull pin insertion in neurosurgery. 
Indian Journal of Clinical Anaesthesia 2018; 5(2): 
199-204.

18. Babita, Singh B, SaiyedA,Meena R, Vrma I, Vyas 
CK. A comparative study of labetalol and fentanyl on 
the sympathomimetitic response to laryngoscopy and 
intubation in vascular surgeries” Karnataka Anaesth 
J 2015;1:64-8. 

19. Chung KS, Raymond S, Jonathan D. “A 
comparison of fentanyl, esmolol and their combination 
for blunting the haemodynamic response” 
AnaesthAnalg 1991;72:482-6


