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Objective: Chronic subdural hacmatoma (CSDH) is a common neurosurgical problem, and treatment includes evacuation of the hae-
matoma by burr hole drainage. Commonly, these procedures are performed under local anaesthesia, general anaesthesia or, recently, with
monitored anaesthesia care (MAC). We compared dexmedetomidine- and propofol-based sedation along with scalp nerve block for burr
hole evacuation of CSDH.

Methods: In this prospective randomised study, 62 patients were divided into the following two groups of 31 patients each: Group D
and Group P. Group D received dexmedetomidine 1 pg kg over 10 minutes as a loading dose, followed by 0.2-0.7 pg kg hr'. Group P
received propofol 1 mg kg™ over 10 minutes as a loading dose, followed by 1-3 mg kg™ hr'. The heart rate (HR) and blood pressure were
measured at different intervals. The recovery parameter and satisfaction score were also recorded.

Results: There were no significant differences noted in the demographic profile. A significant decrease in HR compared to preoperative
value was seen in Group D compared to Group P. Blood pressure values were statistically significantly lower in both study groups, com-
pared to preoperative values during the whole procedure and after surgery (p<0.05). Time to achieve modified Aldrete score of 9-10 was
not significantly different between the groups (p=0.354). Surgeon satisfaction was significantly better in Group D compared to Group P
(p<0.05), but patient satisfaction was similar between the groups (p=0.364).

Conclusion: Dexmedetomidine-based sedation compared to propofol, along with scalp block for MAC in patients undergoing burr hole
evacuation of CSDH is associated with haemodynamic stability and greater surgeon satisfaction.
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Introduction

hronic subdural haematoma (CSDH) is a common neurosurgical emergency presenting to the operating room for
evacuation of the haematoma by burr hole (1, 2). Even though such cases were performed under local infiltration
or monitored anaesthesia care (MAC) (3-7), they presented with unique anaesthetic challenges. The need for im-

mobility, stable perioperative haemodynamics, attenuation of response to painful stimuli, the prevention of straining and
brain bulge as well as early responsiveness are of paramount importance for a good outcome. Perioperative haemodynamic
variations manifesting as hypertension or hypotension may be associated with cerebral oedema, reaccumulation of haema-
toma, infarction, seizures and intracerebral haemorrhage (8). Local infiltrative anaesthesia alone is not comfortable to the
patient, and perioperative agitation and non-cooperation produce inadequate surgical conditions for the surgeon. General
anaesthesia usually has a higher risk in the elderly patients, especially in those with coexisting systemic disease (7). Presently,
MAC is frequently used in various procedures, and its safety and efficacy have been proven by numerous studies (9-13). A

combination of scalp nerve block and sedation is a reliable alternative (14).
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A number of sedatives have been tried in MAC, with vary-
ing degree of success. Commonly used sedatives include
midazolam, propofol, fentanyl and dexmedetomidine (9-
13). The midazolam and fentanyl combination frequently
used as a part of MAC has been found to be associated with
an increased incidence of respiratory depression (15, 16).
Dexmedetomidine, a highly selective o2-adrenoceptors
agonist, has sedative, hypnotic, anxiolytic, sympatholytic
and analgesic properties, without producing respiratory
depression (17). Propofol has been utilised because of its
quick-in, quick-out property and producing a clear-head-
ed and faster recovery. These properties make them poten-
tially useful for the sedation of patients requiring regional
blockade. The aim of this prospective study was to compare
the efficacy and safety of dexmedetomidine- and propo-
fol-based sedation along with scalp nerve block for burr
hole evacuation of chronic SDH.

Methods

After the Institutional Ethics Committee approval and writ-
ten informed consent from the patients or their legally accept-
able relatives, this prospective, randomised study was started.
Randomisation was done with sealed-envelope technique
with patients divided in 1:1 fashion between the groups. The
trial was registered with the Clinical Trial Registry of India.
www.ctri.nic.in (ref: CTRI/2015/01/005478).

A total of 62 patients 20-65 years of age, ASA physical status
I-II1, and scheduled for burr hole and evacuation of CSDH
under MAC were enrolled. Patients with a history of known
sensitivity to study drugs, Glasgow coma scale <12, predicted
difficult airway, history of drug or alcohol abuse, oral anti-
coagulant use (warfarin), impaired kidney or liver functions,
haematological or endocrine disorder and any degree of heart
block were excluded from the study. They were divided into
two groups of 31 patients each as follows:

Group D: Dexmedetomidine loading dose 1 pg kg” over 10
minutes, followed by maintenance dose at a rate of 0.2-0.7

pg kg hr'.

Group P: Propofol loading dose 1 mg kg over 10 minutes,
followed by maintenance dose at a rate of 1-3 mg kg hr.

In the operating room after establishing intravenous (i.v.)
access, monitors such as electrocardiography, blood pres-
sure and pulse oximetry were applied (Philips IntelliVue
MP 20 Monitor). Bispectral index (BIS) value was also
monitored by using a single-channel sensor (BIS Quatro™,
Mansfield, MA, USA) in a frontal temporal montage. Be-
fore the study drug infusion, scalp block was given with
2% lignocaine with adrenaline on the proposed side of the
operation. First, the supraorbital and supratrochlear nerves
were blocked with 2 mL of the drug. The auriculotemporal
nerves and greater auricular nerves were blocked with 5 mL
of the drug. Lastly, the greater, lesser and third occipital

nerves were blocked with 3 mL of the drug. After the scalp
nerve block, study drugs prepared by an independent an-
aesthesiologist were started with an infusion pump. All the
patients received oxygen (2-4 L min) by a nasal prong
throughout the procedure.

An experienced neurosurgeon then commenced the pro-
cedure. During the procedure, sedation was maintained
with the study drug infusion to maintain a target BIS 60
to 80. Requirement of more than three attempts to re-
strain the patient, BIS>80 or surgeon dissatisfaction was
managed with additional boluses of propofol (additional
0.25 mg kg' bolus was administered, and the infusion
rate increased) or dexmedetomidine (0.25 pg kg' bolus
was administered and the infusion rate increased). Fail-
ures in achieving satisfactory operating conditions despite
an increased drug dosage were managed with the admin-
istration of general anaesthesia. At the completion of the
procedure, study drug infusion was stopped. The modified
Aldrete score (MAS; 0-10) was applied to evaluate recov-
ery. Patients were discharged from the recovery room after
attaining a MAS of 9-10. Time taken to achieve this score
was recorded. After completion of the procedure, overall
satisfaction of the neurosurgeon was recorded using a 100
mm Visual Analog Scale (VAS). At discharge, the patient
satisfaction was also noted using a similar VAS. During the
procedure, the following complications were observed, re-
corded and treated accordingly: any desaturation or apnoea
was recorded when the SpO, dropped to <92% or recorded
cessation of respiration for 15 s or more, respectively, and
was managed by supporting the airway and/or assisting
ventilation. Hypotension was considered when the mean
arterial pressure (MAP) decreased by more than 30% of the
baseline MAP and was managed by fluid bolus and/or va-
sopressors. Bradycardia was considered when the heart rate
(HR) was less than 50 beats min™ and was managed with
atropine 0.6 mg applied i.v., whereas a HR and MAP more
than 30% from the baseline were considered as tachycardia
and hypertension. Other complications such as coughing,
gagging, hiccough, nausea and vomiting were also record-

ed.

HR, systolic blood pressure (SBP), diastolic blood pressure
(DBP), mean arterial pressure (MAP) and oxygen saturation
(SpO,) were recorded preoperatively, after study drug admin-
istration, during procedure at 5, 10, 15, 20, 25 and 30 min-
utes and 5 minutes after the end of the procedure.

After the initial pilot observations, it was decided that a 10%
of difference in HR should be the minimum detectable dif-
ference of means in the two groups. The standard deviation
(SD) of residual was 12% of average difference of the two
groups. The alpha value was 0.05, and the power of the study
was 0.80. Thus, the calculated sample size was 25 patients per
group. Taking into account possible dropouts from the two
groups, we decided to enroll a total of 60 patients.
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Statistical analysis

GraphPad Prism 7.0 statistical software was used for the sta-
tistical analysis. Patient characteristic data were analyzed with
Student’s t-test for continuous variables and chi-squared test
for categorical variables. Intergroup comparisons of haemo-
dynamic parameters were done with Student’s t-test. A re-
peated measure analysis of variance with the post hoc Tukey
test was used for comparing means for haemodynamic vari-
ables in intragroup comparison with preoperative parameters.
Satisfaction score was analyzed using the Mann-Whitney U
test. A P-value of <0.05 was considered to be statistically sig-
nificant.

Results

A total of 68 patients were screened, of which 62 patients
were included in the study, and 59 (95.2%) completed the
study (Figure 1). Two patients in Group D required vaso-
pressors because of a history of hypotension during surgery,
and one patient in Group P developed intraoperative airway
obstruction, which was relieved by nasal airway placement.
These three patients were excluded from further statistical
analysis. There were no significant differences between the
study groups with respect to demographic data and duration
of surgery (p>0.05) (Table 1).

There was no significant difference noted in the preopera-
tive haemodynamic parameters between the two groups. In
Group D, there was a significant decrease in HR after the
administration of the study drug (p<0.05), while it was not
significant in Group P (p=0.398). There was a significant
decrease in HR in Group D during the whole procedure,
compared with preoperative HR, while it was not significant
in Group P at any time interval. There was a statistically sig-
nificant difference in HR between study groups after study
drug administration and at 5, 10 and 15 minutes during the
procedure (Figure 2).

Systolic blood pressure and DBP values were significantly de-
creased in both the study groups compared to preoperative
values during the procedure, except SBP value in Group P
at 10, 15 and 20 minutes during the procedure. There was a
significant difference in SBP, between both the study group
during the study procedure from the 15th minute onwards,
while DBP values were significant at only 15- and 25-min
intervals during the procedure (Figure 3).

MAP values were statistically significantly decreased in both
the study groups compared with preoperative values during
the whole procedure and after surgery (p<0.05). There was
a significant difference in MAP values, between the study
groups during the study procedure at 15-25 min interval and
after surgery (Figure 3). HR and blood pressure changes were
within 15% of the preoperative values. There were no signifi-
cant differences in SpO, in both the groups.

I Table 1. Demographic data

Group D Group P P
Mean age (yrs) 56.1+7.2 53.6+9.3 0.238
Male/Female 26/5 24(7 0.748
Weight (kg) 63.449.3 66.0+11.9 0.342
Duration of surgery 51.7+8.9 54.6+10.5 0.245
(Min.)
Data are presented as either mean valuestSD or by absolute numbers.
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Figure 2. Changes in the heart rate (HR) observed in the two
groups during the study period
*p<0.05 within group (vs preoperative value), Tp<0.05 compared with group P

Time to achieve MAS to 9-10 was not significantly different
between the groups (p=0.354). Surgeon satisfaction was sig-
nificantly better in Group D than in Group P (p=0.037), but
patient satisfaction was similar between the groups (p=0.364).
(Table 2) Hypotension was noticed in two patients (6.45%)
in Group D, which was controlled by the administration
of mephentermine 0.5 mg i.v. twice. One patient (3.22%)
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Figure 3. Changes in the blood pressure observed in the two
groups during the study period
*p<0.05 within group (vs preoperative value), Tp<0.05 compared with group I

I Table 2. Comparison of postoperative variables

Group D Group P P
(n=29) (n=30)

Time to Aldrete score 8.5+3.1 7.8+3.1 0.354
9-10 (Min.)
Surgeon satisfaction 93.4+10.1  87.3x11.7  0.037
score
Patient satisfaction score 90.7+8.8 87.67+11.3  0.364
Data are presented as mean values+SD

in Group P had airway obstruction, which was relieved by
placement of the nasal airway.

Discussion

The findings of the present study suggest that the use of dex-
medetomidine along with a scalp block for MAC in patients
undergoing burr hole evacuation of CSDH is associated
with haemodynamic stability, good operating conditions and
greater surgeon satisfaction.

Intraoperative patient movement, coughing and airway-re-
lated problems during MAC may obstruct surgery, and they
show inadequate sedation. Drugs maintaining adequate se-
dation and having haemodynamic stability with minimal
depression of respiration are preferred. Bishnoi et al. (6)
compared dexmedetomidine and midazolam-fentanyl com-
bination for MAC and demonstrated a lesser number of
intraoperative movement, faster postoperative recovery and
better surgeon satisfaction with the use of dexmedetomidine
for CSDH evacuation under MAC.

The use of dexmedetomidine had a higher incidence of
bradycardia and hypotension, and this is dose related (18,
19). This haemodynamic derangement can be minimised
by administering the drug as an infusion. Drug dosage se-

lection in our study was based on previous studies in pa-
tients undergoing different surgeries, where no significant
movement or haemodynamic variations were noted (6, 7,
9 and 13). Sriganesh et al. (10) also used the same dose of
propofol and dexmedetomidine for cerebral angiography in
patients with SAH and noticed that a more frequent dose
adjustment is required for preventing patient movement.
In our study, BIS-guided infusion rate of dexmedetomi-
dine and propofol to maintain desired level of sedation de-
creased the dose of sedative, frequent dose adjustment and
drug-related side effects.

Hypertension, movement during surgery and bleeding, all
pose disturbance to the microscopic nature of the surgery. In
this study, both the drugs (propofol and dexmedetomidine)
had better haemodynamic control with minimum fluctua-
tions during whole surgery. Dexmedetomidine has a property
of decreased sympathetic outflow, catecholamine levels and
also additional vagal mimetic effect. This explains lower HR
and MAP in Group D compared with that in Group P. The
anaelgesic property of dexmedetomidine reduces sympathet-
ic stimulation which also reduces MAP. These results con-
firm that dexmedetomidine has an advantage over propofol
in providing a better surgical field. Similar effects were also
observed by Sriganesh et al. (10). Srivastava et al. (20) have
also noticed this property of dexmedetomidine for maintain-
ing haemodynamic stability in patients for microscopic spine
surgery and observed that dexmedetomidine is a useful adju-
vant to decrease bleeding when a bloodless operative field is
required.

The real issues with dexmedetomidine include its haemody-
namic impacts, as the drug often produces bradycardia and
hypotension. In our study, bradycardia (3.33%) and hypo-
tension (6.66%) were likewise observed. The bradycardia and
hypotension that happened in the dexmedetomidine group
were unsurprising from the known properties of 02 agonists,
and have been affirmed by past studies (18, 19).

In our study, there were no significant differences noted
between the study groups in terms of the patient satisfac-
tion because of titration of sedative agents guided by BIS.
However, surgeon satisfaction was better in the dexmede-
tomidine group than in propofol group, because dexme-
detomidine group patients had less coughing, movement
and bleeding during surgery. Our study had similar effects
as noted by Sriganesh et al. (10) and Bishnoi et al. (6).
Parikh et al. (13) also demonstrated that satisfaction score
was better in the dexmedetomidine group than the midaz-
olam-fentanyl group for tympanoplasty under MAC. They
suggested that it is due to the difference in the quality of
sedation of both the drugs.

In a study by Sriganesh et al. (10), there was no significant
difference in recovery time between the propofol and dexme-
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detomidine groups. Postoperative recovery time was signifi-
cantly lower in the dexmedetomidine group in comparison
with midazolam-fentanyl group, demonstrated by Bishnoi et
al. in burr hole surgery for CSDH. The delay in recovery time
in the patients from Bishnoi et al.’s study (6) may have been
because of an effect of a combined use of midazolam and
fentanyl. In our study, there was no significant difference ob-
served between the groups in MAS because of the titration of
sedative agents guided by BIS. Thus, immediate neurological
examination was possible in both the groups in our study at
the completion of the surgery.

There are some limitations to our study. 1) This study in-
cluded only patients with GCS greater than 12. The im-
pacts of dexmedetomidine on the cardiovascular system
may be useful in high-risk patients. Further investigations
need to be carried out recruiting high-risk patients. 2) A
larger sample size and the target-controlled infusion of
propofol and dexmedetomidine could be used for more ti-
trated sedation in a tightly controlled environment, as the
slightest movement by the patient has an adverse impact
on the quality of microscopic surgery. 3) Due the physical
appearance of the propofol, this study was not completely
drug blinded. 4) Our study did not utilise advanced mon-
itoring, such as capnography. Capnography is more sen-
sitive than oximetry or visual assessment for identifying
apnoea in deeply sedated patients.

Conclusion

Dexmedetomidine along with scalp block provides better
operating conditions, stable haemodynamics and a greater
surgeon satisfaction compared with propofol. The use of dex-
medetomidine-based sedation protocol for procedures under
MAC is suitable and should be incorporated as a first-line
anaesthetic technique for treating such patients.
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