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Sedation of the patient during operation under regional anesthesia improves the quality of anesthesia 
and is sometimes mandatory. Many sedative agents like benzodiazepines, narcotic analgesics, 
propofol, dexmedetomidine have been used for sedation. We aimed to compare sedative and 
hemodynamic effects of dexmedetomidine and propofol given for sedation to patients undergoing 
operation under regional anesthesia. After the approval of Local Ethics Committee 28 patients of ASA 
1-3 physical status, aged 50-80 years old, scheduled for carotid endarterectomy operation, were 
enrolled for the study. Patients were randomly allocated into two groups, each containing 14 patients. 
0.5 mg/kg/h propofol infusion in the first group (Group P) and 0.2 µg/kg/h dexmedetomidine infusion in 
the second group (Group D) was given. Systolic, mean, diastolic arterial pressures (SAP, MAP, DAP), 
heart rates (HR) and Ramsey Sedation Scores (RSS) of the patients were recorded. MAP, DAP and SpO2 
values were significantly different between the groups, but this had no clinical significance. RSS scores 
achieved targeted values, but two groups revealed no significant difference. Both propofol and 
dexmedetomidine can be safely used for sedation in patients undergoing carotid endarterectomy under 
regional anesthesia, if the appropriate monitoring conditions are provided. 
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INTRODUCTION 
 
Having the advantages such as continued spontaneous 
breathing, being conscious, preserved swallowing and 
coughing reflexes, low analgesic requirement after 
operation, shorter hospital staying and low costs, regional 
anesthesia begins to replace general anesthesia in many 
types of operations (Krugliak et al., 2000; Houltram and 
Scanlan, 2004). The main disadvantage of this method is 
its  relevance  to  patient  compliance  and  management,  
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dependence of patient wish, requirement of experienced 
provider. In addition, hemodynamic and psychological 
effects of surgery and operation room stress on patient 
due to the patient’s consciousness are also 
disadvantages (Reves et al., 2000). 

Feeling worry during regional anesthesia due to 
operation stress cause anxiety in patients. This 
circumstance on the one hand causes unwanted 
hemodynamic changes and on the other hand decreases 
the efficacy of regional anesthesia leading to discomfort 
for surgeon and patient during operation. In order to 
achieve a successful regional anesthesia; just ceasing 
pain  is  not  enough,  also  it  is  necessary  to  suppress  
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endocrine response meanwhile by administering 
appropriate sedation to the patient (Park and Watkins, 
1991).  

Sedative agents should have properties such as rapid 
onset of action, easy dose titration and predicted clinical 
response (Martin et al., 2003). Ideal sedation consists of 
properties of patient’s conscious response with opening 
eyes to verbal stimuli, less affected hemodynamics and 
fast recovery (Çelik etr al., 1993; Güldiken et al., 1992). 
Many agents like benzodiazepines, narcotic analgesics, 
nitrous oxide, propofol, dexmedetomidine have been 
used for sedation. 

Although dexmedetomidine, a central acting α2-
adrenoceptor, has been used for sedation in intensive 
care units for many years, frequency of its intraoperative 
usage has begun to increase in recent years (Turan et 
al., 2004). It has been shown that, dexmedetomidine 
dose-dependently decreases motor activity, suppresses 
reflexes, increases sedation scores and has analgesic 
effect (Pertovaara et al., 1990). 

Propofol, which is usually used for general anesthesia 
induction and maintenance, is a potent sedative agent, 
which has a widely acting central nervous system (CNS) 
depressant effecting via GABA receptors (Smith et al., 
1994), and it is very lipophilic and has a wide distribution 
volume. These properties make it to pass and be 
eliminated from CNS rapidly. In spite of these 
pharmacological properties, its onset and ceasing of 
action is rapid.  Generally it has been used in intensive 
care; recently it has begun to be used frequently for 
sedation during regional anesthesia.  

In this study, we compared sedative and hemodynamic 
effects of dexmedetomidine and propofol in patients 
undergoing carotid endarterectomy under regional 
anesthesia. 
 
 
MATERIALS AND METHODS 
 
After the approval of Local Ethics Committee of our 
hospital 28 patients of ASA 1-3 physical status, aged 50-
80 years old, scheduled for carotid endarterectomy 
operation, were enrolled for the study. Patients with 
bleeding diathesis, taking anti-coagulant medication, 
hypotensive patients, those having history of alcoholism 
and drug addiction, psychosis, poor motivation and social 
status, allergy to local anesthetics and egg, taking α2-
receptor antagonist or agonist medication and having 
advanced liver and renal failure were excluded from the 
study. All patients were visited one day before the 
surgery to give information about cervical blockade and 
sedation and to take informed written consents of each 
patient. None of the patients were premedicated before 
the operation. 

Patients included in the study were admitted to the 
operation room 30 minutes before operation. Routine 
monitorization consisted of non-invasive blood pressure  

 
 
 
 

(NIBP), electrocardiogram (ECG) at DII and V5 
derivations, peripheral oxygen saturation (SpO2) by finger 
probe. After vascular access was provided by a 16 G 
cannula on forearm, 10-15 mg/kg 0.9% NaCl infusion 
was initiated. Another 20 G cannula was placed on the 
other arm of the patient for vascular access to administer 
sedative agent. Invasive arterial blood pressure (IBP) 
was also monitorized via an 18-20 G cannula placed into 
radial or brachial artery. The basal heart rate (HR), 
diastolic and systolic arterial pressures (DAP and SAP), 
SpO2 values and Ramsey Sedation Scores (RSS) were 
recorded. 

After basal values were recorded, patients were 
randomly allocated into two groups, each containing 14 
patients. Randomization was done by closed envelope 
method. 0.5 mg/kg/h propofol infusion in first group 
(Group P) and 0.2 µg/kg/h dexmedetomidine infusion in 
second group (Group D) was initiated. Afterwards, 
patients’ head was turned to opposite direction of the 
operation site in mild extension position. After disinfecting 
with 10% povidone iodine, blockade site was clothed with 
sterile clothes. When the injection sites were identified, in 
order to make C2 blockade, a 25 gauge needle was 
placed vertically to the skin and pushed forward until 
touching C2 vertebrae’s transverse process. At this point, 
needle was pulled back 1 mm and after testing with 
negative blood aspiration, 7 mL of 0.5 % bupivacaine was 
injected. C3 and C4 cervical roots were also blocked by 
the same procedure. After deep cervical blockade, 10 mL 
of 2% prilocaine was administered to the operation site to 
provide local anesthesia. Surgery was permitted to start 
after appropriate sensorial blockade was achieved in the 
patient. Sedative infusion was discontinued at the end of 
the operation. 

HR, SAP, DAP, mean arterial pressure (MAP), RSS, 
SpO2 values of the patients were recorded before 
blockade (T0), at 20th minute of blockade (T1), before 
carotid artery cross-clamping (T2), after cross-clamping 
(T3), at the end of the operation (T4) and at the 
postoperative 1st hour (T5). 

Patients were followed up for potential complications, 
systemic toxic reactions, nausea, vomiting, hypotension, 
bradycardia, urine retention, headache, shivering and 
neurological sequelae. Hypotension was accepted as; 
decrease in SAP more than 25% of basal value or SAP 
value less than 90 mmHg. Patients having hypotension 
were treated with intravenous (iv) fluid and 5 mg 
ephedrine. Decrease in HR values more than 20% of 
basal value and severe bradycardia (<50 beat/min) were 
treated with 0.5-1 mg iv atropine. SpO2 <90% was 
accepted as desaturation and patients with desaturation 
were treated with 4 L/min oxygen given via face mask. 
Patients had nausea and vomiting, were treated with iv 
10 mg metochlopramide. 

After the operation was finished, patients were admitted 
to the intensive care unit (ICU). ECG, SpO2, invasive 
blood    pressures    were    monitorized.    Patients   were  
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Table 1. Demographic properties 
 

 Group D Group P P 
Age 64,35±7,63 65,57±8,12 0,687 

Gender 
Female 5 (35,7%) 4 (28,6%) 

1,000 
Male 9 (64,3%) 10 (71,4%) 

 
 
 

 
 

Figure 1. Heart rate alteration 
 
 
 

discharged to the ward after a 24-hour follow up period, if 
any complication had not occurred. 

NCSS (Number Cruncher Statistical System) 2007 & 
PASS 2008 Statistical Software (Utah, USA) were used 
to analyze study data. While assessing the study data; as 
well as using identifying statistical methods (mean, 
standard deviation), in comparison of quantitative data 
Student-t test and Mann Whitney U test were used to 
compare normal and abnormal distribution parameters 
between groups, respectively. Comparing normal 
distribution parameters and abnormal distribution 
parameters in each group paired sample t-test and 
Wilcoxon signed rank test were used, respectively. In 
comparison of qualitative data Chi-Square and Fisher’s 
Exact Chi-Square tests were used. Significance was 
accepted with P < 0.05. When we accepted α = 0.05, β = 
0.2 in power analysis, it was calculated at least 20 
patients should have been included in each group. 
However, when time and our hospital’s conditions have 
been taken into consideration, 14 patients for each group 
were included in the study. 
 
 
 
 
 

RESULTS 
  
This study was carried out on 28 patients aged 53-78 
years, consisting of 9 (32%) women and 19 (67.8%) men. 
Demographic data is demonstrated at Table 1. 
Demographic data of the patients did not differ 
significantly between the groups (P > 0.05). 

There were no significant differences between the 
groups regarding HR values measured at identical times, 
(P > 0.05). In in-group analysis there were no significant 
differences regarding HR values compared with T0 
values, (P > 0.05), (Figure 1). 

SAP values at the corresponding T0, T1, T2, T3, T4 
and T5 times were not significantly different between the 
groups (P > 0.05). The in-group comparisons showed 
significantly lower SAP values at T4 and T5 in Group D 
and at T2, T3, T4 and T5 in Group P compared with T0 
values in either group (P < 0.05), though it didn’t have 
clinical relevance, (Figure 2). 

In comparison of DAP, MAP, SpO2 values between the 
groups; DAP  values  measured  at  T2  and  T5  times  in  
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Figure 2. Systolic arterial pressure alteration 
  
 
 

 
 

Figure 3. Diastolic arterial pressure alteration 
 
 
 

Group P were significantly higher than corresponding 
values in Group D (P < 0.05); the MAP values at T2 and 
T5 times in Groups D were significantly lower than those 
in Group P (P < 0.05) and the SpO2 values in Group D at 
T1 and T5 times were significantly lower than those in 
Group P (P < 0.05), whilst all of these differences had no 
clinical significance. 

The in-group comparisons showed that, DAP values 
measured at T5 time in either group (P < 0.05); the MAP 
values measured at T5 time in Group D and at T3, T4, T5 

times in Group P (P < 0.05); the SpO2 values measured 
at T2, T3, T5 times in Group D and at T2, T3, T4 times in 
Group P (P < 0.05) were all significantly lower than the 
ones measured in T0 times of all parameters in both the 
groups (P < 0.05), however all these differences had no 
clinical significance, (Figure 3 and 4). 

There were no significant differences in corresponding 
RSS values measured at T0, T1, T2, T3, T4 and T5 times 
between the groups (P > 0.05). The in-group 
comparisons showed that,  the  increase  in  RSS  values  
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Figure 4. Mean arterial pressure alteration 
 
 
 

 
 

Figure 5. Ramsey Sedation Score alteration. RSS: Ramsey Sedation Score. 
 
 
 

measured at T3 and T4 times compared to T0 time 
values in either group was significant, (P < 0.01), (Figure 
5). 

Four of the 28 patients included in the study had 
experienced hypotension and bradycardia during the 
operation due to vagal nerve stimulation. 3 mL of 2 % 
prilocaine was administered to the surgical site to prevent 

vagal stimulus in these patients. Patients had 
hypotension and bradycardia were positioned in 
trendelenburg position and treated with 5-10 mg 
ephedrine and 0.5-1 mg atropine iv respectively. After 
hemodynamic parameters had come into stable levels, 
operation was continued on. Intraoperative facial nerve 
paralysis and voice hoarseness occurred due to cervical  
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blockade in four of the patients. Neurological deficits 
were disappeared at postoperative 1st day of follow up 
period. One of the patients complicated with 
postoperative aphasia, confusion and right hemiplegia, 
another patient become right hemiplegic. After intensive 
care treatment period, these patients were referred to 
concerned rehabilitation centers. 
 
 
DISCUSSION 
 
The main consequence of our study is that, both 
dexmedetomidine and propofol, administered for sedation 
in regional anesthesia, provide adequate increase in 
sedation levels. There was no superiority of any of them 
regarding sedation levels. Hemodynamic and respiratory 
parameters were altered with either agent, whereas these 
were not significant clinically. 

Aho et al. used dexmedetomidine and diclofenac for 
analgesia in patients undergoing laparoscopic tubal 
ligation and found morphine requirement of patients as 
33% and 83%, respectively (Aho et al., 1991). No 
patients had any additional analgesic requirement during 
intraoperative and early postoperative periods in our 
study. Superficial and deep cervical blockade would have 
also had significant effect on this result. 

If dexmedetomidine is administered by intravenous 
bolus injection, it reduces heart rate and blood pressure 
(Reves et al., 2000). This effect is partly due to its 
sympatholytic activity; however it can be associated with 
vagal stimulation (Nelson et al., 2003; Kallio et al., 1989). 
Shehabi et al. administered dexmedetomidine infusion 
(0.2-0.7 µg/kg/h) for approximately 71.5 hours for 
sedation of intensive care patients and found that 
dexmedetomidine can be used in critical patients for 
effective sedation and as a backup analgesic without 
causing any significant changes in vital symptoms for 24 
hours (Shehabi et al., 2004). Ickeringill et al. administered 
dexmedetomidine (0.2-0.4 µg/kg/h) in mechanically 
ventilated ICU patients and determined statistically 
significant, but clinically insignificant reduction in systolic 
blood pressure and heart rate in the first six hours 
(Ickeringill et al., 2004). 

Despite many studies showing that propofol decreases 
heart rate, there are some studies showing that it has no 
effect on heart rate. Harris et al. had administered 
propofol at 1-3 mg/kg/h dose in critical care patients and 
found decrease in MAP with no changes in HR (Harris et 
al., 1990). Marşan et al. administered propofol and 
midazolam at sub-anesthetic doses to patients 
undergoing surgery with spinal anesthesia, found much 
more decrease in HR, although it was statistically 
insignificant (Marşan et al., 1999). Nokaigawa et al. had 
infused different doses of propofol in dogs and showed 
that 6 mg/kg/h dose of propofol decreased MAP with no 
changes in HR, whereas doses over 15 mg/kg/h propofol 
began to decrease HR (Nakaigawa et al., 1995).  Ground  

 
 
 
 

et al. compared 2 mg/kg/h propofol and 3 mg/kg/h 
thiopental administered for sedation; although the 
difference in sedation between groups was not 
significant, they stated that, propofol had more reducing 
effect on HR compared to thiopental (Grounds et al., 
1985). 

In our study the effects of dexmedetomidine and 
propofol on HR were minimal and the difference between 
the groups was not significant. Although either agent 
caused significant difference in SAP, DAP, MAP and HR 
values compared to the basal values, these differences 
had no clinical significance. 

Dexmedetomidine doesn’t cause rebound hypertension 
and tachycardia after rapid cessation of the infusion 
(Geyskes et al., 1979). Martin et al. had administered 0.2-
0.7 µg/kg/h dexmedetomidine infusion following a bolus 
dose of 1 µg/kg in 10 minutes to postoperative patients in 
ICU and observed that arterial blood pressure values 
were remained in normal ranges without rebound effect in 
most of the patients (Martin et al., 2003). Venn et al. 
didn’t observe any evidence of rebound in patients 
receiving dexmedetomidine longer than 24 hours (Venn 
et al., 2000). We haven’t observed any rebound effect in 
any of the patients during our study. 

Sakarya et al. had compared the sedative effects of 
propofol and midazolam and reported that, bolus injection 
of dexmedetomidine is not appropriate for preventing 
sudden hemodynamic responses (Sakarya et al., 1999). 
Weinbroum et al. and Roekaerts et al., have determined 
hypotension following bolus administration of propofol 
(Weinbroum et al., 1997; Roekaerts et al., 1993). We 
haven’t observed sudden blood pressure decreases 
owing to not administering bolus loading dose. 

Although SAP values were detected significantly 
different between the groups, both of the agents caused 
reduction in SAP. However, propofol caused more rapid 
decrease in SAP than dexmedetomidine. In comparison 
of DAP, dexmedetomidine caused significantly more 
decrease in DAP at the T2 and T5 times than propofol. 
Comparison of each group in itself showed significant 
decrease in DAP in either group. Regarding MAP, both of 
the agents decreased MAP, but dexmedetomidine 
caused significantly more decrease at T2 and T5 times 
than propofol. We suggest that, keeping arterial 
pressures high and treating pressure decreases with 
intraoperative inotropic support during carotid artery 
clamping is necessary to prevent these differences at T3 
and T4 times. 

Studies show that, dexmedetomidine has dose-
dependent sedative and analgesic effects (Aantaa et al., 
1990). It is established that endogenous sleep pathways 
has role in the sedation mechanism of dexmedetomidine 
(Khan et al., 1999; Nelson et al., 2003). Stimulation of α2-
adrenoceptors in locus ceruleus makes sedation via 
adenylate cyclase inhibition (Nelson et al., 2003). Virkkila 
et al. administered 1 µg/kg dexmedetomidine 
intramuscularly   for   premedication  and  observed  mild  



 

 
 
 
 

sedation without marked hemodynamic changes (Virkkila 
et al., 1993). 

Having the properties like wide distribution volume, 
high tissue affinity, rapid clearance, and early and high 
quality recovery makes propofol a preferred agent, 
particularly in out-patient anesthesia (Arıboğan et al., 
1999). Balcı et al. compared dexmedetomidine and 
propofol in terms of sedation and reached to desired level 
of sedation score two times longer with 
dexmedetomidine. If compared with short acting propofol, 
the authors determined that, the effects of 
dexmedetomidine sustain in postoperative period and 
sedation scores were significantly lower in 
dexmedetomidine group (Balcı et al., 2006). Arain et al. 
compared sedative effects of dexmedetomidine and 
propofol and reported more rapidly achieved sedation 
with propofol (Arain and, Ebert, 2002). 

Ramsey Sedation Score was used to compare sedation 
levels of patients in our study.  We had appropriate levels 
of sedation with either agent and we didn’t observe 
significant difference between the two agents regarding 
RSS. 

One of the most important characteristic of sedative 
agents is respiratory depression. Therefore the patients 
should be monitored closely; if required, respiratory 
support could be given, especially in deeply sedated 
patients. The most important parameters showing 
respiratory depression are; respiratory rate and 
peripheral oxygen saturation. Many studies have been 
carried out on this subject showed that, sedative agents 
cause respiratory depression. Yamakage et al. compared 
propofol and midazolam for their sedative properties and 
reported decreased tidal volumes and pO2 values after 
propofol infusion (Yamakage et al., 1999). Marşan et al. 
compared propofol and midazolam for sedation and 
observed significant reductions in SpO2 in either group 
(Harris et al., 1990). Bloor et al. observed minimal 
change in ventilation frequency, a decrease in minute 
ventilation and an increase in pCO2 in patients received 
dexmedetomidine for sedation (Bloor et al., 1992). It is 
reported in many studies that, dexmedetomidine usually 
doesn’t cause respiratory depression even at deep 
sedation levels (Ebert et al., 2000; Jaakola et al., 1991). 
In our study, there were significant decreases in SpO2 at 
T2, T3 and T4 times compared to T0 time with both of the 
agents. Although dexmedetomidine caused significantly 
more reduction in SpO2 than propofol, in clinical view 
these desaturations due to either agent had no 
significance. These decreases returned back to T0 basal 
levels at the postoperative 1st hour.  
 
 
CONCLUSION 
 
In conclusion, both propofol and dexmedetomidine can 
be safely used for sedation in patients undergoing carotid 
endarterectomy   under    regional    anesthesia,    if    the 
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appropriate monitoring conditions are provided. 
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