
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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Abstract:
Background: Laryngoscopy and endotracheal intubation are noxious stimuli capable of producing a huge 
spectrum of stress responses such as tachycardia, hypertension, laryngospasm, bronchospasm, raised 
intracranial pressure and intraocular pressure. Simultaneously skull pin insertion during neurosurgical 
technique aggravates the noxious stimulus causing acute hypertension even in an adequately anaesthetized 
patient. These haemodynamic changes are generally temporary without any sequelae in normotensive patients, 
but can accelerate the development of complications, e.g., myocardial ischemia, arrhythmia, infarction and 
cerebral haemorrhagein patients with coronary artery disease, hypertension or cerebrovascular disease. 
Different pharmacological agents are used in order to prevent haemodynamic responses. Intravenous Fentanyl 
has showed a promising result, preventing the increase in plasma concentrations of catecholamines and 
decreasing the central sympathetic outflow. Another agent labetalol, is an unique oral and parenteral 
antihypertensive drug that is α1 and nonselective β1 and β2 adrenergic antagonist.
Objectives: 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.
Materials & method: This prospective, randomized controlled trial was conducted Department of 
Anaesthesia Analgesia and Intensive Care Medicine, Dhaka Medical College Hospital from 18th March 2019 
to 17thSeptember 2019. Total 60 patients undergone elective neurosurgery and requiring pin insertion were 
enrolled for the study and allocated into two groups. Group A: patients given intravenous 0.25 mg/kg 
Labetalol and fentanyl 2µg/kg combination. Group B patients were given intravenous Fentanyl alone. 
Following that haemodynamic condition and outcome was assessed at different point of time.
Result: Mean age was found to 45.8±11.5 years. It was observed that almost two third (63.3% & 60.0%) 
patients had ASA grade I in group A and group B respectively. 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. after intubation MAP in group-B was statistically significant 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 groups was 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). Intraoperative HR & MAP were almost normal and and remained stabilized in group-A 
patients.
Conclusion:Labetalol-Fentanyl combination was more effective compared to Fentanyl alone in attenuating 
the pressure responses to intubation and skull pin insertion in neurosurgery.
Key words:Endotracheal intubation, Skull pin insertion, Labetalol-Fentanyl, Fentanyl, Haemodynamic 
response. (JBSA 2021; 34 (2) : 36-43)



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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Effect of Labetalol-Fentanyl and Fentanyl alone for attenuating pressure responses                              Shukha Ranjan Das 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.
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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 
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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 
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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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Table I: Demographic profile of the patients (n=60) 

Demographic profile Group A 
n(%) 

Group B 
n(%) P value 

Age distribution    

Mean ± SD 44.5±11.5 45.8±11.5 0.905 

Gender distribution    

Male 22 (73.3) 25 (83.3) 0.168 

Female 8 (26.7) 5 (16.7)  

ASA status    

I 19 (63.3) 18 (60.0) 0.985 

II 11 (36.7) 12 (40.0)  

 



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.
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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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Table II: Trends of heart rate (HR) in the studied group (n=60)  
 

HR (Time point) Group A 
(Mean ± SD) 

Group B 
(Mean ± SD) P value 

Baseline 90.3±7.3 90.1±8.2 1.025 

at time of intubation 86.5±7.4 93.7±8.1 0.092 

after intubation 92.4±7.8 97.3±7.4 0.001 

at time of pin insertion 86.5±9.7 95.2±12.9 0.001 

after pin insertion 84.1±8.4 98.5±12.7 0.001 

5 min after  78.5±7.4 88.6±7.8 0.033 

10 min after 75.2±8.3 85.2±8.6 0.019 

15 min after 79.1±7.4 82.2±7.8 0.197 

 
Table III: Evaluation of systolic blood pressure (SBP) between groups with respect to time (n=60) 
 

SBP (Time point) Group A 
(Mean ± SD) 

Group B 
(Mean ± SD) P value 

Baseline 126.3±12.5 125.4±11.5 1.008 

at time of intubation 128.1±13.2 134.6±15.2 0.068 

after intubation 126.7±12.8 141.3±17.5 0.003 

at time of pin insertion 123.5±11.7 144.1±14.9 0.001 

after pin insertion 125.2±12.4 145.8±12.7 0.001 

5 min after  114.8±9.4 123.5±13.8 0.025 

10 min after 108.5±9.3 118.4±11.8 0.019 

15 min after 103.4±8.7 105.8±10.1 0.742 

 
Table IV: Evaluation of diastolic blood pressure (DBP) between groups with respect to time (n=60) 
 

DBP (Time point) Group A 
(Mean ± SD) 

Group B 
(Mean ± SD) P value 

Baseline 78.5±6.3 79.1±6.5 1.023 

at time of intubation 80.7±5.2 86.5±5.4 0.361 

after intubation 85.1±6.3 90.1±7.1 0.047 

at time of pin insertion 82.4±6.7 85.2±5.9 0.096 

after pin insertion 84.2±6.4 86.8±6.7 0.958 

5 min after  78.3±8.1 75.8±8.3 0.108 

10 min after 77.5±9.3 74.4±11.8 0.019 

15 min after 76.5±7.8 72.9±7.5 0.059 

 
Table IV: Evaluation of Mean arterial blood pressure between groups with respect to time (n=60) 
 

MAP (Time point) Group A 
(Mean ± SD) 

Group B 
(Mean ± SD) P value 

Baseline 95.2±9.4 94.6±12.3 0.832 
at time of intubation 97.4±11.2 103.7±15.1 0.073 
after intubation 99.8±9.5 111.4±15.6 0.001 
at time of pin insertion 97.5±9.7 110.6±12.9 < 0.00 
after pin insertion 94.9±10.3 111.5±10.4 < 0.00 
5 min after  88.2±9.4 93.6±9.8 0.033 
10 min after 85.5±9.5 89.2±8.6 0.119 
15 min after 82.7±7.4 86.5±7.8 0.057 

 



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.
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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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Table VI: Evaluation of any adverse events (n=60) 
 

Adverse events Group A 
n(%) 

Group B 
n(%) 

P-value 

Hypersensitivity or rash 0 0 P-value 
Hypotension 5(16.7%) 9(30.0%) 0.227 
Nausea, vomiting 5(16.7%) 2(6.7%) 0.232 
Cardiovascular collapse 0 0  
Myoclonus 0 0  

 



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.
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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: 

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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