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Abstract:  

Background: Dexmedetomidine has cardiac protective effect and unique sedative as well as analgesic 

properties while having minimal respiratory effects, making it suitable for monitored anesthesia care (MAC). 

We report 13 experiences of performing Endovascular aortic repair (EVAR) under MAC with dexmedetomidine.  

Methods: We retrospectively reviewed records of 24 patients who underwent EVAR from August 1, 2011, until 

April 30, 2014. 13 patients, who underwent MAC using dexmedetomidine without local anesthesia, were 

enrolled. 

Results: MAC with dexmedetomidine, remifentanil and propofol was performed in 8 patients, MAC with 

dexmedetomidine and remifentanil was performed in 5 patients. All patients showed the intraoperative stable 

hemodynamics. Their peripheral oxygen saturation was maintained above 90% and bispectral index was 

maintained from 80 to 40. Transient hypoxemia, hypotension, and bradycardia were occurred at an early period 
of MAC in 4, 3, and 4 patients, respectively, which was completely resolved by intermittent bolus injection of 

naloxone, phenylephrine, ephedrine, or atropine. Patients were awakened and following simple commands 

within about 20 minute after the end of MAC.  

Conclusions: This retrospective analysis demonstrates that MAC with combination technique of 

dexmedetomidine and remifentanil is safe and effective to provide the intraoperative stable hemodynamics and 

respiratory condition during the EVAR.  
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1. INTRODUCTION 

The surgical treatment of aortic aneurysms or dissection has traditionally involved a conventional 

open surgical repair, which is associated with relatively high mortality and morbidity.
1
 With the 

successful development of the minimally invasive endovascular technique, which is much less 

invasive and significantly less strain on the heart and vital organs, endovascular aortic repair (EVAR) 

is gaining widespread acceptance and can be offered to patients tolerable outcomes compared with 
open repair.

2
  

During EVAR, various anesthetic techniques such as general anesthesia and locoregional anesthesia 

with or without sedation have been used.
3-6

 However, the ideal anesthetic and monitoring techniques 
have not yet been scientifically evaluated and determined as extensively as in vascular surgical 

procedures.
1, 7

 Many surgeons seem to decide either locoregional anesthesia or general anesthesia 

depending on the status of each institution. Previous reports showed that the local anesthesia is more 
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feasible for EVAR than general anesthesia because of minimal surgical incision and less 

complications.
3 - 6

 Although local anesthesia can reduced the painful stimuli during procedure of 
EVAR, an additional analgesic and sedative is needed to ensure an acceptable level of patient comfort 

and cardiorespiratory stability. The sole or combination regimens of propofol, remifentanil, ketamine, 

or midazolam have been commonly used in the past.
8, 9

 However, these agents can induce variability 
of patient response and respiratory complications such as dose-dependent respiratory depression, 

hypoxemia, and apnea, which create the need for a sedative drug which can be used safely in both 

healthy and high-risk patients, with limited adverse effects.
10

 Candiotti et al. 
10

 suggested that 

dexmedetomidine, selective α2-adrenergic receptor agonist, is an effective sedative for monitored 
anesthesia care (MAC) by reducing the opioid requirements and the incidence of respiratory 

depression as well as providing the better patient satisfaction than placebo rescued with midazolam 

and fentanyl. Brown et al. 
11

 investigated the effect of dexmedetomidine under epidural anesthesia 
compared with general anesthesia alone for EVAR, and they suggested that the dexmedetomidine 

under epidural anesthesia would be useful for procedure of EVAR.   

However, there are no literatures that investigated the effectiveness of dexmedetomidine without local 

infiltration for the procedure of EVAR. Therefore, the authors report the clinical experiences of MAC 
with dexmedetomidine in patients underwent EVAR without local anesthesia, and reviewed the 

articles using dexmedetomidine for MAC in fields of endovascular procedures.  

2. MATERIAL AND METHODS 

After obtaining approval for this study from the Institutional Review Board, a retrospective chart 
review and analysis were conducted on patients who underwent endovascular aortic repair (EVAR) 

without local anesthesia under monitored anesthesia care (MAC) with dexmedetomidine, from August 

1, 2011, until April 30, 2014. We excluded the patients who were preoperatively deteriorate, did not 

received dexmedetomidine, or underwent EVAR under the general and regional anesthesia.  

We analyzed systolic blood pressure (SBP), diastolic blood pressure (DBP), and heart rate (HR), 

respiratory rate (RR), bispectral index score (BIS) and peripheral oxygen saturation (SpO2), which 

were recorded at each time point, as follows: anesthesia start as baseline value and every 5 minutes 
after starting anesthesia until the end of the procedures. In addition, we analyzed SBP, DBP, HR and 

RR at postoperative 1, 2, 3, and 4 hour. We also recorded and analyzed the patient’s demographic data 

[age, sex, and American Society of Anesthesiologists (ASA) score], the incidence of perioperative 
adverse effects (hypertension, hypotension, bradycardia, tachycardia, bradypnea, apnea, and delirium), 

and the mean intraoperative infusion rate of dexmedetomidine, remifentanil, and propofol. And then, 

we allocated two groups with enrolled patients according to using propofol and analyzed the above 

mentioned parameters.  

All measurements are presented as mean ± standard deviation or number of patients. The data were 

analyzed using SPSS ver. 21.0 for Windows (SPSS, Inc., Chicago, IL, USA). First, all data were 

analyzed using simple descriptive statistics. Second, to compare two groups, The Mann-Whitney U 

test was used to compare means and the Fisher exact test was used to compare categorical variables. 

Statistical significance was designated at p < 0.05.  

3. RESULTS 

EVAR was performed in 24 patients during this period, 11 patients were excluded because of general 
and regional anesthesia, and the preoperative deteriorated conditions. Finally, 13 patients were 

enrolled in this study: the MAC with dexmedetomidine, remifentanil, and propofol (group PRD) was 

performed in 8 patients while the MAC with dexmedetomidine and remifentanil (group RD) was 
performed in 5 patients. A summary of the clinical characteristics of the enrolled patients is shown in 

Table І. There were no significant differences between groups. 

Table1. Baseline clinical characteristics in two groups 

 Both (n = 13) Group PRD (n = 8) Group RD (n = 5) 

Gender (male/female; n) 13/0 8/0 5/0 

Age (Year) 68.5 ± 6.8 69.0 ± 3.0 67.80± 1.5 

Height (cm)  167.5 ± 7.0 167.3 ± 3.2 167.8 ± 0.6 

Weight (Kg) 73.2 ± 9.8 76.6 ± 3.3 67.6 ± 3.9 

Diagnosis (AAA/AAD/TAAA/TAAD; n) 10/1/1/1 5/1/1/1 5/0/0/0 
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Values are presented as mean ± standard deviation (SD) or number of patients. Group PRD is the patients who 

were controlled with propofol, remifentanil, and dexmedetomidine. Group RD is the patients who were 

controlled with remifentanil, and dexmedetomidine. AAA, abdominal aortic aneurysm; AAD, abdominal aortic 

dissection; TAAA, thoracic abdominal aortic aneurysm; TAAD, thoracic abdominal aortic dissection 

All patients showed the stable hemodynamics, which were maintained within normal ranges, in 

perioperative period (Figure. 1). There were no significant differences of intraoperative SAP and DAP 

between two groups, but there were the significantly more decreased DAP at postoperative 1 and 2 

hours in group RD (p < 0.05, Figure. 1, A). The HR in group RD was significantly more decreased 

than in group PRD in perioperative period (p < 0.05, Figure. 1, B). The overall mean RR was 

maintained more than 10 breaths per minute (BPM) although the RR in group RD was significantly 

slower than in group PRD at 90, 120, and 150 minute after anesthetic induction and at postoperative 4 

hour (p < 0.05, Figure. 1, C). . Their peripheral oxygen saturation was maintained above 90% and 

bispectral index (BIS) was maintained from 80 to 40 during procedure (Figure. 1, D). The BIS in 

group RD was significantly higher than in group PRD at 10, 30, 60, 90, and 120 minute after 

anesthetic induction (p < 0.05, Figure 1, D). Adequate sedation for the endovascular procedure was 

achieved in all cases. 

    

Figure1. The perioperative changes of the arterial pressure (A), heart rate (B), respiratory rate (C), and 

peripheral oxygen saturation (SpO2) and bispectral index score (BIS) (D). Group PRD is the patients who were 

controlled with propofol, remifentanil, and dexmedetomidine. Group RD is the patients who were controlled 

with remifentanil and dexmedetomidine. SAP, systolic arterial pressure; DAP, diastolic arterial pressure; Tbase, 

before starting anesthesia; T10, 10 minute after induction; T30 ~ T240, time per 30 minute after anesthesia; 

PostTbase, end of anesthesia; PT 60 ~ PT240, time per 60 minute after end of anesthesia. *P < 0.05, statistically 
significance compared with group PRD. 

Group RD showed the significantly larger infusion rate of remifentanil and lesser infusion rate of 

dexmedetomidine (P < 0.05, Table II). There were no significant differences in mean operation time, 

fluid intake, and estimated blood loss between two groups except of urine output, which was 

significantly larger in group PRD than in group RD (p < 0.05, Table III). Patients were awakened and 
following simple commands within mean about 20 minute after the end of MAC (Table III). There 

was transient adverse effects such as bradypnea, hypotension, and bradycardia were occurred at an 

early period of MAC in 4, 3, and 4 patients, respectively, which was completely resolved by 
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intermittent bolus injection of naloxone, phenylephrine, ephedrine, or atropine (Table III). There was 

no significant difference between groups, but bradypnea was only occurred in group PRD. No patient 
required conversion to general anesthesia or an open repair. 

Table2. Intraoperative mean dosages of dexmedetomidine, remifentanil, and propofol 

 Both (n = 13) Group PRD (n = 8) Group RD (n = 5) 

dexmedetomidine (µg/kg/hr)  1.6 ± 1.5 2.0 ± 1.4* 1.1 ± 1.4 

Remifentanil (ng/ml)  2.1 ± 0.5 2.0 ± 0.4 2.2 ± 0.5* 

Propofol (µg/ml) 0.5 ± 0.6 1.0 ± 0.5* 0.0 ± 0.0 

Values are presented as mean ± standard deviation (SD). Group PRD is the patients who were controlled with 
propofol, remifentanil, and dexmedetomidine. Group RD is the patients who were controlled with remifentanil, 

and dexmedetomidine. *P < 0.05, statistically significance compared with group PRD. 

Table3. Comparison of intraoperative data between two groups 

 Both (n = 13) Group PRD (n = 8) Group RD (n = 5) 

Operation time (min) 204.6 ± 59.6 204.4 ± 69.3 205.0 ± 47.6 

Fluid requirement (ml) 2003.8 ± 593.9 2087.5 ± 749.2 1870.0 ± 198.8 

Estimated blood loss (ml) 316.2 ± 102.4 288.8 ± 91.1 360.0 ± 114.0 

Urine output (ml) 1223.1 ± 775.8 1562.5 ± 810.5* 680.0 ± 238.7 

Minimum SpO2 (%) 96.5 ± 2.6 95.4 ± 2.6 98.4 ± 1.3 

Wake up time (min) 20.6 ± 7.6 23.5 ± 8.0 16.0 ± 4.2 

Morbidity    

Hypotension (n) 3 (23.1) 1 (12.5) 2 (40) 

Bradycardia (n) 4 (30.8) 2 (25) 2 (40) 

Transient bradypnea (n) 4 (30.8) 4 (50) 0 

Postoperative delirium (n) 1 (7.7) 1 (12.5) 0 

Values are presented as mean ± standard deviation (SD) or number of patients (%). Group PRD is the patients 

who were controlled with propofol, remifentanil, and dexmedetomidine. Group RD is the patients who were 

controlled with remifentanil, and dexmedetomidine. SpO2, peripheral oxygen saturation. *P < 0.05, statistically 

significance compared with group PRD. 

4. DISCUSSION  

In this retrospective study, the data showed that the dexmedetomidine was infused a loading dose of 1 

µg/kg over 10 minutes, followed by a continuous dose 0.5-4.0 µg/kg/h, and remifentanil was 

continuously infused before starting operation to prevent unexpected movements and to ensure patient 

comfort instead of local anesthetics infiltration into the groin. Our patients maintained spontaneous 
respiration throughout the procedures under MAC, and the general surgeon could implant the stent in 

the proper position without significant hemodynamic and pulmonary instability. Most patients' 

respiratory rate was maintained above 10 BPM, and SpO2 was 92-100%.  

Over the last decade, there has been a paradigm shift in the treatment of aortic aneurysm from open 

repair to endovascular aortic repair (EVAR), which was first described in 1991. Many kinds of 

anesthetic techniques, such as general anesthesia, regional anesthesia, and local anesthetic infiltration 
with/without sedation, have been used for EVAR. However, the anesthetic management of patients 

with an aortic aneurysm remains a challenge to the anesthesiologists because there is lacking on the 

strong evidence of mortality or morbidity benefit of one technique over another. Generally, most 

anesthesiologists and surgeons decided the anesthetic method according to patient co-morbidities, 
duration and method of surgery, use of antiplatelet or anticoagulant drugs, the ability to lay flat and 

patient preference.  

Even though most reports have shown that the local infiltration or regional anesthesia was associated 
with a lower incidence of perioperative complications compared with general anesthesia,

5, 12-14
 the 

patients underwent local infiltration or regional anesthesia may require additional sedation or 

analgesia because of agitation secondary to restlessness and pain from lying in one position for a 
prolonged period of time.

5, 15
 Therefore, maintenance of proper drug level and adequate depth of 

analgesia and sedation without motion during the diagnostic or therapeutic procedures is essential and 

are the most important considering factor for safe endovascular procedure. For these purpose, the 

several sedative such as midazolam, propofol, ketamine, and dexmedetomidine has been used for 
MAC during endovascular, vascular, or diagnostic procedures. Varty et al. 

16
 recommended that a 

benzodiazepine or propofol for anxiety, and fentanyl or remifentanil for pain is helpful with local 
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anesthesia for elective procedure of EVAR, but anesthesiologists need to titrate this carefully with 
airway control because of a potential respiratory depression effect. Form this point of view, 

dexmedetomidine, a more specific and selective α2-adrenergic receptor agonist might be suitable 

because dexmedetomidine has several specific characteristics such as anxiolytic and sedative effect, 

analgesic effect, neurocardioprotection, and minimal effect on ventilation.
17-25

 Dexmedetomidine 
produces an unusually cooperative form of sedation, in which patients easily transit from sleep to 

wakefulness and cooperate with procedures when aroused, and then back to sleep when not 

stimulated.
17

 In cardiovascular effects, the initial response to the loading dose of dexmedetomidine 
with rapid injection may be a transient hypertension by vasoconstriction, and follow the mild to 

moderate bradycardia and hypotension, which were not usually needed by pharmacologic 

intervention.
10, 19, 24-26

 Our patients also showed the acceptable perioperative hemodynamic changes 
like the above mentioned reports, but the bradypnea, which was required the injection of naloxone for 

respiratory stimulation, was only developed in patients who received propofol as an adjuvant of 

dexmedetomidine for sedation even though its dose was very low.  

Interestingly, dexmedetomidine has a sparing analgesic effect in contrast with other sedatives, for 
which the reducing opioid requirements by 30% to 50% offered support.

10, 11, 22, 23
 However, the 

sedation using the dexmedetomidine as well as other sedatives alone cannot provide sufficient 

analgesia if local infiltration or analgesics is not provided during diagnostic and interventional 
procedures.

27
 Therefore, supplemental analgesic or local anesthesia is required,

28-31
 and intraoperative 

remifentanil infusion may be safer because it provided the more significantly stable analgesia 

compared with the combination of intermittent fentanyl and midazolam
28

. In review article of Shukry 

and Miller,
29

 they demonstrated that dexmedetomidine (0.5-5 µg/kg of loading dose and 0.2-10 
µg/kg/h of infusion dose) has been commonly used as a sedative and hypnotic for patients undergoing 

procedures without tracheal intubation, which was administrated in conjunction with local anesthesia, 

opioids, or sedatives. Heo et al. 
31

 suggested that the half maximal effective concentration (EC50) of 
remifentanil reached target concentration for preventing cystoscope insertion pain was 1.33 ng/ml 

(1.44-2.48 ng/ml) when combined with dexmedetomidine (a loading dose of 1.0 µg/kg 

dexmedetomidine over 10 minutes, followed by a maintenance dose of 0.6 µg/kg/hr). In our cases, 
intraoperative pain was controlled with 2.1 ± 0.5 ng/ml of remifentanil (the effect-site concentration), 

and these doses was enough to prevent the procedure-induced pain without local infiltrations. One of 

the interesting findings in our reports was the increased urine output in group which dexmedetomidine 

was used higher dose. Several reports suggested that dexmedetomidine-induced sympatholysis might 
result in prevention of acute kidney injury by increased urinary output and preserved creatinine levels 

and higher creatinine clearance without the need of high doses of diuretics.
32-34

 So, if there is needed 

the protection of renal function during EVAR, it may be helpful.  

5. CONCLUSION  

The monitored anesthesia care with combination technique of dexmedetomidine and remifentanil is a 

safe and effective way of providing anesthesia for the endovascular repair of aortic aneurysm and 
dissection, producing consistently tolerable operating conditions.  
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