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Abstract

The aim of the study is to compare sedations with dexmedetomidine vs. propofol controlled by 
Narcotrend electroencephalogram (EEG) in patients undergoing hand surgery under regional anaesthesia.

50 patients ASA I–II undergoing hand surgery under brachial plexus block, included in a prospec-
tive study, were randomised into 2 groups of 25.

Sedation with dexmedetomidine: a  loading dose 1 μg/kg over 10 min, followed by infusion 
0.1–0.6 µg/kg/h.

Sedation with propofol: Target Controlled Infusion (TCI), using Schnider Effect Site pharmaco-
kinetic model, initial dose: 2.5 μg/ml.

Sedation depth was controlled with EEG index by Narcotrend.
After 10 minutes of sedation with dexmedetomidine patients’ heart rate (HR) decreased from 

74.9 ± 10.0 to 62.8 ± 7.9 ×/min (p < 0.01), systolic blood pressure (SBP) decreased from 136.7 ± 22.2 to 
122.5 ± 17.7 mmHg (p < 0.01), diastolic blood pressure (DBP) decreased from 82.7 ± 14.3 to 72.5 ± 11.1 mmHg 
(p < 0.01).

After 10 minutes of sedation with propofol patients’ HR decreased from 74.1 ± 13.1 to 71.2 ± 10.6 
×/min (p = 0.15), SBP decreased from 139.2 ± 19.4 to 128.6 ± 19.5 mmHg (p < 0.01), DBP decreased from 
84.1 ± 14.6 to 76.0 ± 14.5 mmHg (p < 0.01).

Mean haemodynamic values during surgery in dexmedetomidine group: HR 61.7  ±  7.5, SBP 
120.7 ± 38.3, DBP 70.3 ± 10.4 and in propofol group: HR 69.4 ± 11.5, SBP 121.6 ± 19.6, DBP 71.8 ± 14.7.

All patients in both groups maintained spontaneous breathing, no patient required bag-mask venti-
lation. To maintain SpO2 > 95 % in dexmedetomidine group 48 % patients required O2, no patient required 
oral airway insertion or jaw thrust; in propofol group 56 % required O2, no patient required oral airway 
insertion but 20 % required jaw thrust.

Sedation with dexmedetomidine decreased patients’ heart rate more than sedation with propofol 
(p < 0.01) but did not require treatment. There was no difference in blood pressure values between both groups.

Patients sedated with dexmedetomidine required achievement of correct airway less frequently than 
patients sedated with propofol (p = 0.02). 

Keywords: dexmedetomidine, propofol, regional anaesthesia, sedation.
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Introduction

Sedation is widely used during regional anaesthesia in order to reduce patients’ stress and discom-
fort from being awake while lying on the operating table [17]. During sedation in patients undergoing 
regional anaesthesia, it is important to keep a patient drowsy, light or moderate sedated to maintain spon-
taneous breathing, which is a hard task.

The latest sedative in clinical practice is dexmedetomidine [12, 19, 23, 33] it is highly selective 
α2 receptor agonist with sedative, anxiolytic and analgesic effect. Dose dependent bradycardia and hypo-
tension are the most frequently reported adverse effects of dexmedetomidine sedation [10, 11, 20, 22, 
24, 27] but without respiratory depression [2, 15, 19, 24, 25, 28].

Aim

The aim of this study was to compare sedation with dexmedetomidine vs. sedation with propofol 
in patients undergoing hand surgery under regional anaesthesia. We evaluated influence of two different 
methods of sedation on respiratory function, haemodynamics and registered side effects.

Material and Methods

In a prospective cohort study 50 patients ASA I–II over the age of 18 undergoing brachial plexus 
block for hand surgery were randomly allocated in 2 groups of 25 patients to receive sedation with dexme-
detomidine or propofol. The study was approved by Rīga Stradiņš University ethical committee on 
26.02.2015 and Riga Eastern Clinical University Hospital ethical committee on 02.02.2015. All patients 
provided a written consent to participate.

The exclusion criteria we used were patients with cardiovascular diseases, liver failure, pregnancy, 
sleep or mental disorders.

Anaesthesia methods.  All patients in both groups received premedication with midazolam 7.5 mg 
before surgery. For brachial plexus blockade 20 ml 0.5 % bupivacaine and 20 ml 1 % lidocaine were used for 
hand reconstructive surgeries without exceeding the maximum recommended doses of local anaesthetics.

Sedation method with dexmedetomidine.  A loading dose of 1μg/kg over 10 min, followed by 
infusion of 0.1–0.6 µg/kg/h, controlled by Narcotrend electroencephalogram (EEG) index of 50–70.

Sedation method with propofol.  Target Controlled Infusion (TCI), using Schnider Effect Site 
pharmaco  kinetic model with initially set dose of 2.5 μg/ml adjusted during surgery (1–4 μg/ml) controlled 
by Narcotrend EEG index of 50–70. TCI is a computer-driven system that manages infusion according to 
on-previous studies based pharmacokinetic model [4, 6].

Monitoring.  Standard monitoring was used during sedation: heart rate (HR), non-invasive systolic 
(SBP) and diastolic (DBP) blood pressure, respiratory rate (RR), peripheral oxygen saturation (SpO2). 
Bradycardia was defined as HR < 50 beats per minute for more than 5 minutes. Respiratory depression 
was defined as RR < 12 breaths per minute or SpO2 < 90 %. For patients with decreased SpO2 we used 
airway obstruction management algorithm (Figure 1) [8].

Electroencephalogram monitoring using Narcotrend EEG monitor was performed for all patients in 
both groups during sedation. The monitor recorded patients’ hypnotic status and the depth of sedation, and 
classified EEG stages on a scale from A to F (Table 1), referring to a range of EEG indexes [5, 18].

Level of sedation was measured by Richmond Agitation Sedation Scale (RASS) (Table 2) [26] before 
sedation, after first 10 minutes of sedation and every 10 minutes until the end of surgery. The optimal 
sedation level was considered RASS −2 or −3 [26, 29].

Patients’ satisfaction with the received sedation and recovery was evaluated from handed out ques-
tionnaires an hour after the end of surgery.



SPapers / RSU

2016
22

S U R G E RY

Data statistical analysis was performed using IBM SPSS Statistics and Microsoft Excel. 
Kolmogorov–Smirnov and Shapiro–Wilk tests were used to determine normality of distribution. To 
evaluate data Student’s T test, Chi-Square test and Mann–Whitney test were used.

Figure 1. Management of airway obstruction for sedation

Reposition the airway successful

  unsuccessful

Perform a jaw thrust successful

  unsuccessful

Supply O2 successful

  unsuccessful

Insert oral airway successful

  unsuccessful

Bag-mask assisted ventilation successful

Table 1. Narcotrend EEG index and stages

EEG index EEG stage Clinical condition

95–100 A Awake
80–94 B Sedated
65–79 C Light anaesthesia
37–64 D General anaesthesia
13–36 E General anaesthesia with deep hypnosis
0–12 F General anaesthesia with increasing burst suppression

Table 2. Richmond Agitation Sedation Scale

+4 Combative Overtly combative or violent, immediate danger to staff

+3 Very agitated Pulls on or removes tubes or catheters or has aggressive 
behaviour towards staff

+2 Agitated Frequent no purposeful movements

+1 Restless Anxious or apprehensive but movements not aggressive 
or vigorous

0 Alert and calm —

−1 Drowsy Not fully alert, but has sustained (more than 10 seconds) 
awakening, with eye contact/eye opening to voice

−2 Light sedation Briefly (less than 10 seconds) awakens with 
eye contact to voice

−3 Moderate sedation Any movement (but no eye contact) to voice

−4 Deep sedation No response to voice, but any movement to 
physical stimulation

−5 Unarousable No response to voice or physical stimulation
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Results

There was no significant difference in demographic and surgical characteristics between patients 
in both groups (Table 3).

After 10 min of sedation with dexmedetomidine patients’ mean HR decreased from 74.9 ± 10.0 to 
62.8 ± 7.9 ×/min (−16.2 %, p < 0.01), during surgery in patients sedated with dexmedetomidine mean 
HR value was 61.7 ± 7.5 ×/min (Table 4).

After 10 min of sedation with propofol patients’ HR decreased from 74.1 ± 13.1 to 71.2 ± 10.6 ×/min 
(−3.9 %, p = 0.15), during surgery in patients sedated with propofol mean HR value was 69.4 ± 11.5 ×/min 
(Table 4).

No patient sedated with either dexmedetomidine or propofol had HR below 50 ×/min (Figure 2).

Table 3. Demographic data and surgical characteristics

Valuable Dexmedetomidine 
group

Propofol 
group p value*

Gender – Female : male, n (%) 9 (36%) : 16 (64%) 10 (40%) : 15 (60%) 0.77
Mean age, years 46.6 ± 15 52 ± 15 0.59
Mean body mass, kg 76.0 ± 15.4 74.5 ± 12.8 0.71
Body mass index, kg/m2 25 ± 4.3 25.1 ± 4.6 0.94
Type of surgery – elective : acute 22 (88%) : 3 (12%) 19 (76%) : 6 (24%) 0.27
Mean duration of surgery, min 81 ± 57.8 64 ± 33.4 0.21

 * p – significance of difference between both groups.

Table 4. Changes in HR during sedation

Dexmedetomidine n SM SD Propofol n SM SD SM 
difference p value

Start of sedation 25 74.9 10.0 Start of sedation 25 74.1 13.1 0.8 0.81
10 min 25 62.8 7.9 10 min 25 71.2 10.6 −8.4 0.00
20 min 25 62.2 7.7 20 min 25 70.3 13.0 −8.1 0.01
30 min 25 60.8 6.8 30 min 23 67.8 12.0 −6.9 0.02
40 min 23 60.4 7.2 40 min 22 68.1 10.6 −7.7 0.01
50 min 19 59.6 6.0 50 min 17 66.2 11.8 −6.7 0.04
60 min 15 58.4 5.9 60 min 12 66.2 11.1 −7.8 0.04
End of surgery 25 59.9 6.7 End of surgery 25 66.2 10.2  6.2 0.04

Mean value 25 61.7 7.5 Mean value 25 69.4 11.5 −7.5 0.01

n – number of patients; SM – statistic mean; SD – standard deviation.

Figure 2. Heart rate values
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After 10 min of sedation with dexmedetomidine patients’ mean SBP decreased from 136.7 ± 22.2 
to 122.5 ± 17.7 mmHg (−10.4 %, p < 0.01), mean DBP decreased from 82.7 ± 14.3 to 72.5 ± 11.1 mmHg 
(−12.3 %, p < 0.01). During surgery in patients sedated with dexmedetomidine mean SBP value was 
120.6 ± 38.3 mmHg (Table 5), and mean DBP value was 70.3 ± 10.4 (Table 6).

After 10 min of sedation with propofol patients’ mean SBP decreased from 139.2  ±  19.4 to 
128.6 ± 19.5 mmHg (−8.6 %, p < 0.01), mean DBP decreased from 84.1 ± 14.6 to 76.0 ± 14.5 mmHg (−9.6 %, 
p < 0.01). During surgery in patients sedated with propofol mean SBP value was 121.6 ± 19.6 mmHg 
(Table 5), and mean DBP value was 71.8 ± 14.7 (Table 6).

There was no significant difference between SBP (Table 5, Figure 3) and DBP (Table 6, Figure 4) 
values in patients sedated with dexmedetomidine and patients sedated with propofol.

Table 5. Changes in SBP during sedation

Dexmedetomidine n SM SD Propofol n SM SD SM 
difference p value

Start of sedation 25 136.7 22.2 Start of sedation 25 139.2 19.4 −2.5 0.67
10 min 25 122.5 17.7 10 min 25 128.6 19.5 −6.2 0.25
20 min 25 114.4 14.3 20 min 25 121.4 18.5 −7.0 0.14
30 min 25 112.9 13.1 30 min 23 116.0 16.3 −3.0 0.48
40 min 23 111.0 11.0 40 min 22 113.7 15.1 −2.7 0.49
50 min 19 109.4 10.5 50 min 17 113.4 14.8 4.0 0.28
60 min 15 115.7 12.8 60 min 12 112.5 9.1 −3.2 0.58
End of surgery 25 122.5 17.7 End of surgery 25 118.2 16.6 3.8 0.34

Mean value 25 120.6 38.3 Mean value 25 121.6 19.6 −1.0 0.79

n – number of patients; SM – statistic mean; SD – standard deviation.

Figure 3. Systolic blood pressure values
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Table 6. Changes in DBP during sedation

Dexmedetomidine n SM SD Propofol n SM SD SM 
difference p value

Start of sedation 25 82.7 14.3 Start of sedation 25 84.1 14.6 −1.4 0.73
10 min 25 72.5 11.1 10 min 25 76.0 14.5 −3.5 0.34
20 min 25 68.8 10.5 20 min 25 71.4 14.0 −2.7 0.45
30 min 25 67.4 9.0 30 min 23 68.0 13.6 −0.7 0.84
40 min 23 68.4 8.7 40 min 22 68.5 12.2 −0.1 0.97
50 min 19 66.6 7.4 50 min 17 64.4 10.2 2.2 0.46
60 min 15 69.0 7.6 60 min 12 65.9 9.4 3.1 0.35
End of surgery 25 68.3 7.8 End of surgery 25 68.2 13.5 0.1 0.97

Mean value 25 70.3 10.4 Mean value 25 71.8 14.7 −1.5 0.35

n – number of patients; SM – statistic mean; SD – standard deviation.
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Figure 4. Diastolic blood pressure values
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In patients sedated with dexmedetomidine mean RR values were similar at the start of sedation 
(14.8 ± 1.2 ×/min) and after 10 minutes of sedation (14.6 ± 1.4 ×/min) (Table 7).

After 10 minutes of sedation with propofol, patients’ RR decreased from 16.0 ± 2.2 to 14.5 ± 1.7 ×/min 
(−9.4 %, p < 0.01), during surgery in patients sedated with propofol mean RR value was 14.6 ± 1.8 ×/min 
(Table 7).

There was no significant difference between RR values in patients sedated with dexmedetomidine 
and patients sedated with propofol (Table 7, Figure 5).

All patients in both groups maintained spontaneous breathing; no patient required bag-mask 
ventilation.

To maintain SpO2 > 95 % in dexmedetomidine group, 48 % patients required O2 supply; no patient 
required oral airway insertion or jaw thrust; in propofol group 56 % required O2 supply; no patient required 
oral airway insertion, but 20 % required jaw thrust (Figure 6).

Table 7. Changes in RR during sedation

Dexmedetomidine n SM SD Propofol n SM SD SM 
difference p value

Start of sedation 25 14.8 1.2 Start of sedation 25 16.0 2.2 −1.20 0.02
10 min 25 14.6 1.4 10 min 25 14.5 1.7 0.12 0.79
20 min 25 14.0 1.3 20 min 25 14.5 1.7 −0.48 0.25
30 min 25 14.0 1.4 30 min 23 14.6 1.8 −0.56 0.21
40 min 23 14.2 1.3 40 min 22 14.7 1.8 −0.41 0.36
50 min 19 14.1 1.1 50 min 17 14.3 1.5 −0.14 0.58
60 min 15 14.0 1.6 60 min 12 15.0 2.1 −1.00 0.22
End of surgery 25 14.1 1.4 End of surgery 25 14.8 2.7 −0.62 0.86

Mean value 25 14.2 1.3 Mean value 25 14.6 1.8 −0.40 0.40

n – number of patients; SM – statistic mean; SD – standard deviation.

Figure 5. Respiratory rate during sedation
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Figure 6. Actions required to maintain SpO2 > 95 %
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Patients sedated with dexmedetomidine required achievement of correct airway less frequently than 
patients sedated with propofol, (0 % vs. 20 %, p = 0.02).

After 10 minutes of sedation with dexmedetomidine patients’ mean Narcotrend EEG Index (NI) 
decreased to 79.3 ± 22.4 (−20.7 %, p < 0.01), during surgery in patients sedated with dexmedetomidine 
mean NI value was 63.8 ± 26.3 (Table 8).

After 10 minutes of sedation with propofol patients’ mean NI decreased to 78.5 ± 1.7 (−21.5 %, 
p < 0.01), during surgery in patients sedated with propofol mean NI value was 61.8 ± 20.2 (Table 8).

Target depth of sedation of 50–70 NI was achieved within 10 minutes and maintained in both 
groups (Table 8, Figure 7). There was no significant difference between NI values in patients sedated with 
dexmedetomidine and patients sedated with propofol within first 50 minutes of sedation.

Table 8. NI values during sedation

Dexmedetomidine n SM SD Propofol n SM SD SM 
difference p value

Start of sedation 25 97.2 2.0 Start of sedation 25 97.5 3.6 0.30 0.98

10 min 25 79.3 22.4 10 min 25 78.7 18.8 −0.60 0.56

20 min 25 66.1 25.8 20 min 25 61.2 19.5 −4.80 0.46

30 min 25 52.6 24.8 30 min 23 58.4 18.7 5.80 0.32

40 min 23 59.8 26.4 40 min 22 61.4 19.4 1.60 0.80

50 min 19 56.9 26.6 50 min 17 55.8 18.8 −1.10 0.86

60 min 15 66.7 27.8 60 min 12 54.7 18.3 −12.0 0.01

End of surgery 25 67.1 22.8 End of surgery 25 57.9 18.9 −9.20 0.01

Mean value 25 63.8 26.3 Mean value 25 61.8 20.2 2.0 0.49

n – number of patients; SM – statistic mean; SD – standard deviation.

Figure 7. Narcotrend Index during sedation
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Patients sedated with Dexmedetomidine were arousable by moderate noises in operating room 
during surgery, they were briefly awakening and falling back asleep without necessity to increase 
dex medetomidine dose; but to patients sedated with propofol, Narcotrend Index values were resistant to 
similar noises during surgery.

According to answers from their questionnaires, all patients in both groups were satisfied with 
the received sedation.

Discussion

Different sedatives: midazolam, diazepam, propofol and barbiturates are used for sedation during 
regional anaesthesia in order to reduce patients’ stress and discomfort from being awake while lying on 
the operating table [17]. During sedation, it is important keep patient sleeping and maintain spontaneous 
breathing, which is a difficult task. The latest sedative in clinical practice is dexmedetomidine [2, 19, 
23, 28]; there are only few reports about dexmedetomidine use during regional anaesthesia.

Literature describes that dexmedetomidine is not associated with significant respiratory depres-
sion [3, 14, 31, 32], this is why it has been hypothesised for propofol sedation to be a good alternative to 
be widely used in clinical practice.

Dose dependent bradycardia and hypotension are the most frequently reported adverse effects of 
dexmedetomidine [10, 11, 20, 22, 27]. Bradycardia is mainly associated with rapid bolus dose infusion 
that exceeds 1 µg/kg/h over 10 minutes [22]. Dexmedetomidine causes biphasic blood pressure reaction: 
short hypertension phase caused by α2B adrenal receptor activation followed by hypotension phase caused 
by α2A adrenal receptor activation [19, 32].

There are different methods described of dexmedetomidine administration for sedation. All of 
these methods start with bolus dose over 10 minutes, to avoid bradycardia that is associated with rapid 
infusion of dexmedetomidine.

Arain S. R. and Ebert T. J. described dexmedetomidine bolus dose of 1 µg/kg over 10 minutes followed 
by infusion of 0.4–0.7 µg/kg/h, as safe and sufficient for sedation [2]. Kilic N. et al. used dexmedetomi-
dine bolus dose of 1 µg/kg over 10 minutes followed by infusion of 0.5–0.7 µg/kg/h providing adequate 
sedation and suggested dexmedetomidine as a better alternative to midazolam. [21]. In the current, study 
sedation with either dexmedetomidine or propofol did not cause treatment requiring bradycardia. There 
were two patients that had a brief heart rate decrease below 50 beats per minute (not < 45 ×/min). Those were 
young patients without existing cardiac co morbidities. Heart rate decreases were self-limited – did not 
exceed 5 minutes and did not require treatment with atropine.

Some authors describe dexmedetomidine as a useful sedative because of its minimal respiratory 
depression [7, 9]. Belleville J. P. et al. reported a study of respiratory effects of four different doses over two-
minute infusion; results showed that exceeding the maximum dose of 2.0 µg/kg irregular breathing with 
periods of apnoea were noticed but there was no significant arterial oxygen desaturation below 90 % [30].

In our study, the depth of sedation was controlled by Narcotrend EEG monitor, maintaining target 
level of Narcotrend index of 50–70 and Richmond agitation sedation scale level of −2 to −3. Although inter-
pretation of assessment scales are subjective, and cannot be used in real time, authors describe them 
as an effective addition to neuromonitoring [24]. Narcotrend EEG monitoring was described effective to 
provide more accurate sedative dose adjustment [18].

Propofol sedation method was a target controlled infusion, which is described as superior to inter-
mittent bolus dose infusion [16] and manual infusion [1, 16] because of its precision and safety. The most 
commonly used pharmacokinetic models at the moment are Marsch’s and Schnider’s effect site. Marsch’s 
model infuses significantly bigger bolus dose to achieve required target concentration, which makes 
Schnider’s effect site model to be safer especially in old patient population and for patients with impaired 
respiratory functions with increased risks of hypoxemia [4, 13]. We used Schnider’s effect site pharmaco-
kinetic model because it is newer, uses more patient related variables, e.g. age, allometric body mass, lean 
body mass and height, and provides smoother bolus dose infusion.
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Patients sedated with dexmedetomidine were arousable by moderate noises in operating room during 
surgery, they were briefly awakening and falling back asleep without nesissity to increase dex medetomidine 
dose; but to patients sedated with propofol, Narcotrend Index values were resistant to similar noises during 
surgery. It is described that patients sedated with dexmedetomidine are easily arousable without suppres-
sion in cognitive or motor functions [21], and results of our study confirmed this effect.

Conclusions

 1. Sedation with dexmedetomidine in patients undergoing hand surgery under regional anaesthesia 
decreased patients’ heart rate significantly more than sedation with propofol (p < 0.01); however, 
there was no observed incidence of bradycardia or hypotension that required treatment.

 2. Patients sedated with dexmedetomidine required achievement of correct airway less frequently 
than patients sedated with propofol (p = 0.02).

 3. Sedation with dexmedetomidine using a loading dose 1 μg/kg over 10 minutes followed by 
infusion 0.1–0.6 µg/kg/h during brachial plexus block for patients undergoing hand surgery 
is effective and safe method allowing to keep adequate haemodynamics and spontaneous 
breathing.
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