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ABSTRACT

The stress response to an intense painful surgical stimulus is characterized by activation of the
sympathetic nervous system and an increased secretion of the pituitary hormones. The ability of
the alpha agonist dexmedetomidine was tested to decrease heart rate, arterial blood pressure,
and neuroendocrinal responses to skull-pin head-holder. 60 patients undergoing craniotomy were
randomly distributed to receive either saline (P group) or Dexmedetomidine (D group). The placebo
group received saline, whereas the treatment group (D group) received a single bolus dose of
dexmedetomidine (1 microgram/kg) intravenously over 10 minutes before induction of anaesthesia.
Haemodynamic parameters as heart rate, arterial blood pressure, and serial levels of cortisol,
prolactin, insulin, and blood glucose were measured. Both the groups were comparable with respect
to age, weight, sex and duration of surgery. The arterial blood pressure and heart rate was found to
be lower in the dexmedetomidine group when compared with the placebo group (P<0.05). In both
groups there was an increase in the plasma cortisol, prolactin, and blood glucose levels. However,
the values were significantly higher in the placebo group compared with the dexmedetomidine group
(P<0.05). The insulin levels were not significantly changed because of the administration of the
dexmedetomidine. Our study demonstrates that, a single bolus dose of dexmedetomidine before
induction of anesthesia attenuated the hemodynamic and neuroendocrinal responses to skull-pin
insertion in patients undergoing craniotomy.
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The stress response to an intense painful surgical stimulus
is characterized by activation of the sympathetic nervous
system and an increased secretion of the pituitary
hormones!!. Application of the Mayfield skull pin holder
during various neurosurgical procedures results in a brief
but intense, noxious stimulus. This may cause a precipitous
increase in heart rate, blood pressure and intracranial
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pressure!?. Patients with intracranial pathology have
abnormal autoregulation of cerebral blood flow and are
prone to increased intracranial pressure when systemic
arterial pressure rises®l. In patients with intracranial
vascular lesions (cerebral aneurysms or arterio-venous
malformations), an acute increase of blood pressure may
cause rupture or rerupture and present with subarachnoid
or intracerebral haemorrhage. Not only can an acute
increase in blood pressure disrupt the intracranial milieu,
but also cause extracranial complications as pulmonary
oedema. All these observations lead to the necessity
of attenuating the responses to clamp placement during
craniotomy. Because of its sympatholytic properties,
dexmedetomidine was used initially to attenuate the
sympathetic response to perioperative stresses such as
laryngoscopy and intubation®. In addition to sedative
effects, dexmedetomidine has significant analgesic
qualities, mediated primarily through interaction at alpha-
2a receptors within the spinal cord®. The present study
was conducted to evaluate the effectiveness of intravenous
dexmedetomidine to attenuate the haemodynamic and
neuroendocrine responses to fixation of skull pin head
holder for craniotomy in our patient population.

MATERIAL AND METHODS

After taking the institutional review board approval, 60
patients of either sex, undergoing elective craniotomy
for resection of supratentorial tumors or clipping of
cerebral aneurysms were selected for the study. Patients
belonging to ASA physical status I or II and aged between
18 to 70 years were eligible. Patients with history of
ischemic heart disease, second or third degree heart block,
head injury, uncontrolled hypertension, uncontrolled
diabetes, pregnancy and previous craniotomy incision
were excluded. During the preoperative visit, all patients
were clinically evaluated and investigated, and a written
informed consent was taken. In all these patients a
Mayfield skull-pin head-holder was used to stabilize
the head position to facilitate the surgery. No patient
was given any premedication. In the operation room,
after establishing an intravenous line, patients were
connected to the monitor for continuous monitoring
of electrocardiogram, heart rate, noninvasive blood
pressure and oxygen saturation. By using sealed envelope
technique, patients were randomly allocated to one of the
two groups to receive either intravenous dexmedetomidine
hydrochloride 1 microgram/kilogram (group-D) or 0.9%
normal saline as placebo (group-P), over a period of 10
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minutes before induction of anaesthesia. In order to
attain double blinding, the person who was not involved
in recording the data, prepared the dexmedetomidine or
placebo solutions to a total of 10ml volume. Anaesthesia
was induced with fentanyl 2ug/kg, propofol 2mg/kg till
loss of verbal reponse, followed by vecuronium bromide
0.1mg/kg body weight to facilitate tracheal intubation.
Arterial and central venous catheterization was done for
continuous measurement of arterial and central venous
pressure after induction of anaesthesia. Anaesthesia was
maintained with 1% isoflurane and 60% nitrous oxide in
oxygen, with incremental doses of muscle relaxant as and
when needed as determined by nerve stimulator using train
of four ratio. Intra-operatively analgesia was maintained
with fentanyl lug/kg every hour until the last 30 minutes
of surgery. Patients were mechanically ventilated to
maintain partial pressure of carbon dioxide between 30
and 35 mmHg. CVP was maintained between 8§ to 10
mmHg. Intraoperatively, tachycardia was defined as >
20% increase in heart rate from baseline, hypertension as
30% increase in mean arterial pressure from baseline and
hypotension as >30% decrease in mean arterial pressure
from baseline.

Haemodynamic parameters Heart Rate (HR), Systolic
Blood Pressure (SBP), Diastolic Blood Pressure (DBP)
and Mean Arterial Pressure (MAP) were recorded at the
following time intervals:

* Before administration of dexmedetomidine or place-
bo, baseline value (B).

* Before Induction of anesthesia (BI).

* After Induction of anesthesia (Al).

* 1 minute before pin insertion (TO0).

 TI1, T5, T10, T20, T30, T40 and T60, reflecting HR
and MAP at 1, 5,10, 20, 30, 40 and 60 minutes respec-
tively, after pin insertion.

Blood samples for the determination of blood glucose (G),
serum insulin (1), serum cortisol (C) and serum prolactin
(Pr) levels were obtained at following time intervals:

e Serum cortisol levels at baseline (BC), 30 minutes
(30MC) and 60 minutes (60MC) after pin insertion.

*  Serum prolactin levels at baseline (BPr), 30 minutes
(30MPr) and 60 minutes (60MPr) after pin insertion.

e Serum insulin levels at baseline (BI), 30 minutes
(30MI) and 60 minutes (60MI) after pin insertion.

e Serum glucose levels at baseline (BG), 30 minutes
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(30MG) and 60 minutes (60MG) after pin insertion.
Serumcortisol,insulinandprolactinlevelsweremeasuredby
Immune Radiometric Assay (IRMA), using commercially
available radiolabelled kits from immunotech France
supplied by Beckman Coulter in India. The assays were
performed by following the manufacturer’s protocols in
each of the above and counts in each tube were measured
using a gamma counted from Stratech Germany (PC RIAS
MAS). The calculations for the standards and the samples
were done using automated software and values for each
patient sample were determined and analyzed. Blood
levels of glucose were measured by using enzyme Kkits
(Accurex) in an autoanalyser.

All the patients were extubated at the end of surgical
procedure when fully awake and transferred to surgical
intensive care unit for overnight observation.

STATISTICAL ANALYSIS

The data obtained was analyzed statistically using Mann-
Whitney U test for differences between the groups and the
repeated measure analysis of variance test for differences
within the groups. A p-value <0.05 was considered as
statistically significant.

RESULTS

A total of 60 patients were selected for the study and were
randomly divided into two groups of 30 patients each.
Both the groups were comparable with respect to age,
weight, sex and duration of surgery. Mean age of patients
was 44.40+13.12 years in group D, and 48.87+11.64
years in group P. Mean weight of patients in group D
was 63.73£5.982 kgs compared to 63.87+£7.001 kgs in
group P. In group P, there were 17 males and 13 females,
whereas in group P there were 18 males and 12 females,
respectively. The difference in male/female ratio in the
two groups was statistically insignificant (p value>0.05).
The mean duration of surgery in group D and group P
was 292.33+39.88 minutes and 294.83+£52.33 minutes
respectively. The two groups did not differ significantly
with respect to the duration of surgery (p value>0.05). The
mean time to pin insertion from the time of drug and saline
administration respectively was 28.07+4.65 minutes in
group D compared to 28.23+4.48 minutes in group P. The
difference was again statistically insignificant (p value
>0.05). The demographic data is presented in Table 1.

18

Table 1 : Demographic data

Parameter Group N Mean*SD Range P-value Remarks

Age (in years) Group D 30 44.40+13.124 25-68  0.196 NS

Group P 30 48.87+11.649 23-70
Weight (in~ Group D 30 63.73£5.982 54-76 0271  NS.
kilograms)  Group P 30 63.87+7.001  52-76

Duration of
surgery (in
minutes)
Table 1 Demographic data of the study population

HEMODYNAMIC VARIABLES

Group D 30 292.33+39.886 220-360 0.214 NS
Group P 30 294.83+52.333 180-360

In group P, baseline HR and MAP were 79.53+£10.08 bpm
and 92.47+6.93 mmHg respectively. After 1 minute of
pin attachment HR and MAP increased to 106.83+10.07
bpm and 110.27+6.63 mmHg respectively. This was
statistically significant when compared to baseline values
(p<0.001). At 5 minutes, 10 minutes, 20 minutes both HR
and MAP showed a significant difference compared to
the baseline (p<0.05). At 30 minutes only HR was raised
significantly compared to the baseline. At 40 minutes and
60 minutes heart rate and mean arterial pressure were still
higher when compared to baseline but the difference was
statistically insignificant (p>0.05).

In group D the baseline HR and MAP were 79.87+10.24
bpm and 92.53+5.26 mmHg respectively. After
administration of dexmedetomidine HR declined
significantly to 71.97+7.5 bpm and MAP dropped to
(84.77+5.13 mmHg) over a period of 5-7 minutes (p<0.05).
However, 1 minute after pin insertion (T1) there was a
significant increase in the HR and MAP compared to the
baseline (B). HR increased to a maximum of 93.53+8.89
bpm and MAP to 102.50+6.65 mmHg respectively. HR
increase was sustained for 5 minutes after pin insertion
and then decreased to below baseline values at 10 min
and remained so for the first 60 min after pin insertion.
MAP on the other hand was noticed to be higher than the
baseline at S5Smin, 10min, and 20min after pin insertion. At
30min, 40min, and 60 MAP was insignificantly lower than
the baseline (p>0.05). The hemodynamic parameters are
presented in Table 2.

Baseline HR between the two groups was not statistically
different. After induction of anaesthesia and before skull
pin insertion, dexmedetomidine significantly decreased
HR and MAP when compared with the placebo group
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(P<0.05). Pin attachment significantly increased HR and
MAP in group P compared to group D at 1 and 5 minutes
after pin insertion (£<0.05). Figure 1 shows a comparison
of heart rate and Figure 2 represents the blood pressure
changes between the dexmedetomidine and placebo
groups.

Heartrate(bpm)

60 —a— DEX
—— PLACEBO

B BI Al TO T1 T5 Ti10 T20 T30 T40 T60

Figure 1: Line diagram comparing the heart rate between the
dexmedetomidine group (group D) and placebo group (group P)
at Baseline (B), Before Induction (Bl), After Induction (Al), before
pin insertion (TO), 1 minute (TI), 5 minute(T5), 10 minute (T10), 2
minutes (T20), 30 minutes (T30), 40 minutes (T40) and 60 minutes
(T60) after pin insertion
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Figure 2: Line diagram comparing the mean arterial pressure
between the dexmedetomidine group (group D) and placebo group
(group P) at Baseline (B), Before Induction (BI), After Induction (Al),
before pininsertion (TO), 1 minute (Tl), 5 minute (T5), 10 minute
(T10), 20 minutes (T20), 30 minutes (T30), 40 minutes (T40) and 60
minutes (T60) after pin insertion

NEUROENDOCRINE RESPONSES

In group P, the serum cortisol levels at baseline were
18.97+£3.24 mcg/dl. At 30min and 60min, values were
57.63+6.56 mcg/dl and 124.43+9.28 mcg/dl respectively.
This difference in cortisol level at 30min and 60min
compared to the baseline was highly significant statistically
(p<0.001). The baseline cortisol concentration in the
group D was 19.87+£3.51 mcg/dl. At 30 minutes and 60
minutes the peak plasma levels observed were 34.77+6.81
mcg/dl and 61.97+6.35 mcg/dl, respectively. This increase
was statistically significant when compared to baseline
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values (p value<0.05). At baseline there was no difference
between the cortisol levels of two groups. But at 30
minutes and 60 minutes the increase in cortisol levels was
more in group P when compared to group D. This increase
was stastistically significant (p<0.001).

Baseline serum prolactin levels in group P were
13.00+2.15ng/dl. After pin attachment there was a massive
rise in serum prolactin level at 30 min of 226.70+38.69
ng/dl which was statistically highly significant (p<0.001).
At 60 min, the prolactin levels dropped to 144.234+22.44
ng/dl which was still significantly higher compared to the
baseline (p<0.001). Prolactin concentration at baseline
in group D was 13.90+£2.60 ng/dl. The levels increased
after pin insertion, with peak plasma levels observed at
30 minutes of 154.93+21.68 ng/dl and then declining to
120.00421.63 ng/dl at 60 minutes. The values for prolactin
at 30 and 60 minutes were significantly higher compared
to baseline in group D (p<0.001). There was no difference
between baseline serum prolactin levels between two
groups. Comparing the serum prolactin concentration at
30 min and 60 min between two groups yielded us highly
significant differences at both the time intervals. Also our
findings clearly confirmed the fact that serum prolactin
levels rise in response to stress, but the change is only
transitory. Table 3 shows the changes in neuroendocrine
hormones at different stages of the surgery, and Table
4 shows the comparison of neuroendocrine hormones
between the dexmedetomidine and placebo groups.

In group P, baseline insulin concentration was 8.21+1.08
pu/dl. Serum insulin showed a decreasing trend after pin
insertion and the levels were significantly lower compared
to baseline. At 30 minutes and 60 minutes values were
7.86+1.08 pu/dl and 5.77£1.17 pu/dl respectively. This
difference when compared to baseline was statistically
significant (p<0.05). Serum insulin concentration at
baseline in group D was 8.21+1.16 pu/dl. The levels
decreased after pin insertion to 7.76+1.15 pu/dl at 30min
and the lowest values were observed at 60min of 7.34+1.14
pu/dl. The difference with the baseline was significant both
at 30 min and 60 min (p<0.05). There was a statistically
significant difference in serum concentration of insulin
between the two groups at 30min and 60min (p<0.001).

The baseline plasma glucose concentration in group P
was 90.00+4.29 mg/dl. There was a steady increase in
plasma glucose concentration at 30 minutes (133.80+5.57
mg/dl) and at 60 minutes peak glucose concentration
of 166.10+6.88 mg/dl was observed. This increase
was statistically significant when compared to baseline
(p<0.05). In group D baseline plasma glucose levels
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Table 2: Heart rate and mean arterial pressure at different time intervals

GROUP HEART RATE Mean Arterial Pressure
T Timeinterval Mean*SD p-value (bpm) Mean*SD p-value (mm Hg)

D B 79.87+10.24 <0.001 90.53+5.26 <0.001
BI 71.97+7.5 84.77+5.13

P B 79.53+10.08 0.002 92.47+6.93 0.001
BI 82.87+6.2 87.9345.58

D B 79.87+10.24 <0.001 90.53+5.26 <0.001
Al 71.448.87 83.8748.41

P B 79.53+10.08 0.001 90.53+5.26 0.001
Al 83.27+6.91 87.4043.51

D B 79.87+10.24 <0.001 90.53+5.26 <0.001
TO 72.23+9.64 84.10+7.79

P B 79.53+10.08 <0.001 90.53+5.26 0.006
TO 84.97+6.42 88.37+4.10

D B 79.87+10.24 <0.001 90.53+5.26 <0.001
Tl 93.53+8.89 102.50+6.65

P P 79.53+£10.08 <0.001 90.53+5.26 <0.001
Tl 106.83 £10.07 110.27+6.63

D B 79.87£10.24 <0.001 90.53+5.26 <0.001
TS 93.8+11.69 99.73+£7.91

P B 79.53+£10.08 <0.001 90.53+5.26 <0.001
TS 101.67 +8.21 108.93+6.22

D B 79.87+10.24 0.300 90.53+5.26 0.037
T10 78.17£7.13 96.20+5.29

P B 79.53+10.08 <0.001 90.53+5.26 <0.001
T10 87.37 £8.35 101.10+8.93

D B 79.87+10.24 0.002 90.53£5.26 0.287
T20 74.63£5.13 94.17+4.61

P B 79.53+10.08 0.003 90.53+5.26 0.001
T20 853 + 743 97.37+4.98

D B 79.87+10.24 <0.001 90.53+5.26 0.136
T30 73.13£5.06 90.63+5.43

P B 79.53+10.08 0.008 90.53+5.26 0.329
T30 84.37+ 6.09 94.03+4.69

D B 79.87+10.24 <0.001 90.53+5.26 0.142
T40 72.67£5.53 89.87+7.00

P B 79.53+£10.08 0.079 90.53+5.26 0.312
T40 82.63 £ 6.28 93.87+4.16

D B 79.87+10.24 <0.001 90.53+5.26 0.055
T60 73.6+5.11 90.23+4.89

P B 79.53+10.08 0.553 90.53+5.26 0.755
T60 80.7 £ 8.64 92.93+3.71

D = Dexmedetomidine group; P = Placebo Group, B baseline; before induction (BI), after induction (Al), before pin insertion (TO),
1 minute (TI), 5 minute (T5), 10 minute (T10), 20 minutes (T20), 30 minutes (T30), 40minutes (T40) and 60 minutes (T60) after pin
insertion. p-value <0.05 statistically significant bpm=beats per minute, mm Hg = mm of mercury.
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Table 3: Mean serum cortisol, serum prolactin; serum Insulin and Blood glucose levels in group D and group P at dif-

ferent time intervals and a comparison of neuroendocrine responses of baseline versus 30 minutes and 60 minutes

Group Baseline 30M 60M P-value
MeantSD Mean*SD Mean SD B vs 30M B vs 60M

Cortisol Level D 19.87+3.51 34.77+6.81 61.97+6.35 <0.001 <0.001
(mcg/dl) P 18.97+3.24 57.63+6.56 124.43+9.28 <0.001 <0.001
Prolactin Level D 13.90+2.60 154.93+21.68 120.00+21.63 <0.001 <0.001
(ng/dl) P 13.00+£2.15 226.70+38.69 144.23+22.44 <0.001 <0.001
Insulin Level D 8.21+1.16 7.76£1.15 7.34+1.14 <0.001 <0.001
(p/dl) P 8.21£1.08 7.86+1.08 5.77+£1.17 <0.001 <0.001
Glucose Level D 91.23+5.12 113.20+5.83 134.50+6.07 <0.001 <0.001
(mg/dl) P 90.00+4.29 133.80+5.57 166.10+6.88 <0.001 <0.001

D = dexmedetomidine, P = placebo; B = Baseline, 30 M = 30 minutes; 60 M = 60 minutes mcg/dl=micrograms per decilitre, ng/dl=nano grams per
decilitre, pu/dl=micro units/decilitre, mg/dl=milligrams/decilitre

Table 4: Comparison of serum cortisol, prolactin, insulin and glucose levels in the two groups at different time

intervals
Group Baseline 30M 60M
MeanxSD P-value MeantSD P-value MeantSD P-value

Cortisol Level D 19.8743.51 0.307 34.77+6.81 <0.001 61.97+6.35 <0.001

(meg/dl) p 18.973 .24 57.63+6.56 124.43+9.28
Prolactin Level D 13.9042.60 0.150 154.93421.68 <0.001 120.00+21.63 <0.001

(ng/dD) P 13.0042.15 226.70+38.69 144.23+22.44
InsulinLevel D 8.21+1.16 1.000 7.76+1.15 0.730 734114 <0.001

(nw/d1) P 8.21+1.08 7.86+1.08 5.77+1.17

GlucoseLevel D 91.2345.12 0316 113.20+5.83 <0.001 134.50+6.07 <0.001

(mg/dl) P 90.00+4.29 133.80+5.57 166.10+6.88

Legend: D = dexmedetomidine, P = placebo; B = Baseline, 30 M = 30 minutes; 60 M = 60 minutes mcg/dl=micrograms per decilitre, ng/
dl=nano grams per decilitre, pu/dl=micro units/decilitre, mg/dl=milligrams/decilitre

were 91.2345.12 mg/dl. At 30 and 60 minutes the plasma
levels were 113.20+5.83 mg/dl and 134.50+6.07 mg/
dl respectively. The difference with the baseline was
significant statistically at both the time intervals. Mean
serum glucose level in group D was 91.23+5.124 mg/dl
compared to 90.00+4.291 mg/dl in group P at baseline,
the difference being insignificant statistically (p>0.05). A
steady rise in serum glucose concentration was observed
in both the groups after pin insertion at 30 min and 60min.
However, plasma glucose values were significantly higher
in group P compared to group D at 30 min and 60 min after
pin insertion (p<<0.001) [Table 3, Table 4].

DISCUSSION

The goals of neuroanaesthesia are to provide good
operating conditions and to ensure stable haemodynamics
without sudden increase in the intracranial pressure or
acute brain swelling!”). A marked hypertensive response is
often seen when the mayfield skull-pin device is applied
to stabilize the head of the anaesthetized patient for
neurosurgery®. A noxious stimulus given to the scalp,
either in the form of scalp incision or skull-pins placement
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results in acute hypertension even in an otherwise healthy,
adequately anaesthetized patients®!?. Sudden increases
in blood pressure can increase blood flow and volume
in intracranial blood vessels, and consequently increase
intracranial pressure>*!", Such an abrupt increase in
blood pressure may lead to myocardial ischaemial?
cardiac failure, intracranial haemorrhage in a susceptible
patient!'*), Also the stress response to surgery is invariably
associated with an increase in pituitary hormones!'*!. This
leads to secondary effects on hormone secretion from
target organs''. Several reports have investigated the
effects of dexmedetomidine on haemodynamics in patients
undergoing neurosurgery!*~'®!, But there is scanty literature
available till date regarding the use of dexmedetomidine
to attenuate the neuroendocrine responses to skull-pin
placement for craniotomies.

Uyar et al' author conducted a study on patients
undergoing craniotomy and head fixation with Mayfield
head-holder. They reported a significant increase in the
HR and MAP at 1 and 5 minutes after pin attachment in
the placebo group when compared with the group that
received dexmedetomidine (p<0.05).
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Similar results were seen by Tanskanen et al.,”” who
observed that intraoperative dexmedetomidine infusion in
craniotomy patients decreased haemodynamic responses
to various noxious stimuli.

Turan G. et al., and Soliman R. N. et al.,?"?? found that
in patients undergoing intracranial surgery, administration
of dexmedetomidine decreases MAP and HR significantly
when compared to other group of patients who received
placebo (p<0.01).

Comparing the effect of dexmeditomidine on
haemodynamic response, with the placebo (saline), we
found that the pin attachment significantly increased HR
and MAP in group P compared to group D at 1 and 5
minutes after pin insertion. The increase was statistically
significant (P<0.05). These findings were consistent with
the findings of above mentioned studies.

We compared the level of cortisol in two groups and
observed that, the increase in cortisol levels at 30 and 60
minutes was more in group P when compared to group D.
This increase was stastistically significant (p<0.001).

Comparing the serum prolactin concentration at 30 min and
60 min between two groups yielded us a highly significant
difference at both the time intervals. Also our findings
clearly confirmed the fact that serum prolactin levels rise
in response to stress, but the change is only transitory.

A steady rise in serum glucose concentration was observed
in both the groups after pin insertion at 30 min and 60 min.
However, plasma glucose values were significantly higher
in group P compared to group D at 30 min and 60 min
after pin insertion (p<0.001). Also, there was a statistically
significant difference in serum concentration of insulin
between the two groups at 30 min and 60 min (p<0.001).

In agreement with our study, Uyar et al.'” found that
plasma concentration of cortisol and glucose had
increased significantly in the placebo group, than in the
dexmedetomidine group.

In another study conducted by Mukhtar et al.,/>*
they observed that dexmedetomidine did inhibit the
hyperglycaemic response to surgery significantly more
than placebo. These results were similar to our study.

CONCLUSION

The present study concludes that preoperative
administration of dexmedetomidine at a dose of 1ug/kg
over a period of 10 minutes before induction of anaesthesia
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can be a useful adjuvant in neurosurgical procedures.
It attenuates the haemodynamic and neuroendocrinal
response to skull-pin placement for craniotomies. Further
studies are required to determine the safety and efficacy of
using dexmedetomidine in patients with higher ASA status
and in patients with associated cardiac disease.

REFERENCES

1. Desborough JP. The stress response to trauma and surgery. Br J Anaesth
2000;85:109-17.

2. Shapiro HM, Wyte SR, Harris AB, Galindo A. Acute intraoperative in-
tracranial hypertension in neurosurgical Patients: Mechanical and phar-
macologic factors. Anesthesiology 1972;37:399-405.

3.  Paulson OB, Strandgaard S, Edvinsson L. Cerebral autoregulation.
Cerebrovascular and brain Metabolism Reviews 1990;2:161-92.

4. Shapiro HM, Drummond JC. Neurosurgical anesthesia. In: Miller RD,
Cuchiara RF, Miller ED, Reves JG, Roizen MF, Savarese JJ, editors.
Anesthesia. 4th Ed. New York: Churchill Livingstone; 1994. p. 1897—
946.

5. Scheinin H, Jaakola ML, Sjovall S, Ali-Melkkila T, Kaukinen S,
Turunen J, et al. Intramuscular dexmedetomidine as premedication for
general anesthesia. A comparative multicenter study. Anesthesiology
1993;78:1065-75.

6. Venn RM, Bradshaw CJ, Spencer R, Brealey D, Caudwell E, Naugh-
ton C, et al. Preliminary UK experience of dexmedetomidine, a novel
agent for postoperative sedation in the intensive care unit. Anaesthesia
1999;54:1136-42.

7. Basali A, Mascha EJ, Kalfas I, Schubert A. Relation between perioper-
ative hypertension and intracranial hemorrhage after craniotomy. Anes-
thesiology 2000;93:48-54.

8. Levin R, Hesselvik JF, Kourtopoulos H, Vavruch L. Local anesthesia
prevents hypertension following application of the Mayfield skull-pin
head holder. Acta Anaesthesiol Scand 1989;33:277-9.

9. Hillman DR, Rung GW, Thompson WR, Davis NJ. The effect of bupi-
vacaine scalp infiltration on the hemodynamic response to craniotomy
under general anesthesia. Anesthesiology 1987;67:1001-3.

10. Colley PS, Dunn R. Prevention of blood pressure response to skull-pin
head holder by local anesthesia. Anesth Analg 1979;58:241-3.

11. Shapiro HM. Intracranial hypertension: Therapeutic and anaesthetic
considerations. Anesthesiology 1975;43:445-71.

12. Roy WL, Edelist G, Gilbert B. Myocardial ischemia during non-cardiac
surgical procedures in patients with coronary arterial disease. Anesthe-
siology 1979;51:393-7.

13. Fox EJ, Sklar GS, Hill CH, Raymond V, King BD. Complications relat-
ed to the pressure response to endotracheal intubation. Anesthesiology
1977;47:524-5.

14. Maze M, Virtanen R, Daunt D, Banks SJ, Stover EP, Feldman D. Ef-
fects of dexmedetomidine, a novel imidazole sedative-anesthetic agent,
on adrenal steroidogenesis: In vivo and in vitro studies. Anesth An-
alg. 1991;73:204-8.

15. Talke P, Richardson CA, Scheinin M, Fisher DM. Postoperative phar-
macokinetics and sympatholytic effects of dexmedetomidine. Anesth
Analg 1997; 85:1136-4.

16. Bekker A, Sturaitis M, Bloom M, Moric M, Golfinos J, Parker E, et
al. The effect of dexmedetomidine on perioperative hemodynamics in
patients undergoing craniotomy. Anesth Analg. 2008;107:1340-7.

17. Cormack JR, Orme RM, Costello TG. The role of a,-agonists in neuro-
surgery. J Clin Neurosci 2005;12:375-8.

18. Souter MJ, Rozet I, Ojemann JG, Souter KJ, Holmes MD, Lee L, et
al. Dexmedetomidine sedation during awake craniotomy for seizure
resection: Effects on electrocorticography. J Neurosurg Anesthesiol
2007;19:38-44.

19. Uyar AS, Yagmurdur H, Fidan Y, Topkaya C, Basar H. Dexmedeto-
midine attenuates the hemodynamic and neuroendocrinal responses to
skull-pin head-holder application during craniotomy. J Neurosurg An-
esthesiol. 2008;20:174-9.

Northern Journal of ISA | Vol. 1 | Issue 1 | Jan 2016



Mushtagq. et al.: A randomized controlled study to compare the effectiveness of intravenous dexmedetomidine

20. Tanskanen PE, Kytta JV, Randell TT, Aantaa RE. Dexmeditomidine as
an anaesthetic adjuvant in patients undergoing intracranial tumour sur-
gery: A double-blind, randomized and placebo-controlled study. Br J
Anaesth. 2006;97:658-65.

21. Turan G, Ozgultekin A, Turan C, Dincer E, Yuksel G. Advantageous
effects of dexmedetomidine on haemodynamic and recovery respons-
es during extubation for intracranial surgery. Eur J Anaesthesiol.
2008;25:816-20.

Northern Journal of ISA | Vol. 1| Issue 1 | Jan 2016

22.

23.

Soliman RN, Hassan AR, Rashwan AM, Omar AM: Prospective, ran-
domized controlled study to assess the role of dexmedetomidine in pa-
tients with supratentorial tumors undergoing craniotomy under general
anesthesia. Middle East J Anesthesiol 2011;21:23-43.

Mukhtar AM, Obayah EM, Hassona AM. The use of dexmedetomidine
in pediatric cardiac surgery. Anesth Analg 2006;103:52-6.

23



