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Effect of Dexmedetomidine on Preventing
Agitation and Delirium After Microvascular

Free Flap Surgery: A Randomized,
Double-Blind, Control Study
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Purpose: To determine whether dexmedetomidine sedation in the postanesthesia care unit (PACU)
could decrease agitation and delirium after free flap surgery.

Materials and Methods: Eighty patients were randomly divided into 2 groups. In the experimental
group, dexmedetomidine was given at an hourly infusion rate of 0.5 mg/kg for 1 hour before the operation

was completed and continued in the PACU at 0.2 to 0.7 mg/kg continuously until the next morning. In the

control group, normal saline was given during the same periods. Patients in the 2 groups received sufen-

tanil and midazolam for sedation and pain relief when necessary. Agitation was monitored with the Riker

Sedation-Agitation Scale in the PACU and delirium was monitored with the Confusion Assessment Method

for the Intensive Care Unit for 5 days postoperatively.

Results: The overall incidence of agitation was similar between the 2 groups. However, when the influ-

ence of patient shiftingwas excluded, the incidence of agitation in the dexmedetomidine groupwas appar-

ently lower than that in the control group (10.3 vs 30%; P = .029). No difference was found in the

occurrence of delirium between the experimental and control groups (5.1 vs 12.5%; P = .432).

Conclusion: Dexmedetomidine does not change the overall incidence of agitation after free flap surgery;

however, it does decrease agitation after PACU admission. It does not prevent delirium within 5 days

postoperatively.
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Tumor resection with microvascular free flap recon-

struction of defects is amajor procedure inmaxillofacial

surgery. It is characterized by a long operation time,

multiple surgical sites, and considerable blood loss.

Patients are usually kept intubatedor receive preventive

tracheotomy after the operation,1,2 and restricted
movement of their heads is often required for 3 to

5 days to avoid severe traction on anastomosed blood

vessels.1,2 Postoperatively, factors such as pain, airway

stimulation, and immobilization and the residual effect
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of anesthetics make these patients easily agitated

during recovery from anesthesia.3 Some patients even

develop delirium within several days after surgery. It

has been reported that agitation occurs in nearly

65% of patients after flap reconstruction3 and that the

incidence of postoperative delirium ranges from 24 to
70%5 after free flap surgery. In the authors’ hospital,

agitation is common after free flap surgery, and patients

areusually sedatedwith sufentanil andmidazolamwhen

necessary. Severe agitation and delirium can increase
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thedifficultyofnursing, resulting inpatient self-injuryor

even failure of the transferred flap. Thus, it is important

to keep patients well sedated.

Dexmedetomidine is a highly specific a2-adrenore-

ceptor agonist. It has sedative and analgesic effects,

does not inhibit patients’ spontaneous respiration,

and is used mostly in the intensive care unit (ICU).6

Early studies have shown that dexmedetomidine de-
creases agitation in pediatric patients during recovery

from general anesthesia,7-9 decreases delirium in

mechanically ventilated adult patients in the ICU,10

and shortens the course of patient delirium after car-

diac surgery.11 Thus, the authors hypothesized that it

could decrease agitation or even delirium in patients af-

ter free flap surgery. In adult patients, reports of using

dexmedetomidine to prevent emergence agitation are
limited, and there have been only a few studies in oral

and maxillofacial surgery.12 Although beneficial for

sedation and without a deleterious influence on the

transferred flap,13 dexmedetomidine use has not been

reported after free flap surgery. Clinically, patients

appear calmer when administered dexmedetomidine

for sedation during the recovery period, but there is a

lack of proof from a randomized controlled study.
Furthermore, the influence of dexmedetomidine on

postoperative delirium after discontinuation is unclear.

The aim of this study was to investigate whether

continuous dexmedetomidine sedation in the posta-

nesthesia care unit (PACU) decreases agitation and

makes patients more comfortable after free flap

surgery, and whether the use of dexmedetomidine in

the PACU can prevent patient delirium within several
days after free flap surgery.

Materials and Methods

STUDY DESIGN AND ENROLLMENT CRITERIA

This was a prospective, randomized, double-

blinded, placebo-controlled study. The study was

approved by the ethics committee of Peking Univer-

sity School and Hospital of Stomatology (Beijing,

China; number PKUSSIRB-2012006) and registered at

https://clinicaltrials.gov (identifier, NCT01904760).

It was conducted in the Department of Oral and Maxil-
lofacial Surgery at Peking University School and Hospi-

tal of Stomatology from June 2013 to October 2013.

Written informed consent was obtained from all

patients before surgery. Patients were enrolled if

they were 18 to 80 years old, classified as having

American Society of Anesthesiologists physical status

I or II, and scheduled for selected maxillofacial surgery

with microvascular free flap reconstruction. Exclu-
sion criteria included bradycardia (preoperative heart

rate <50 beats/minute), second- or third-degree atrio-

ventricular block, systolic blood pressure (SBP) lower

than 80 mmHg, known allergy to a2 agonists, psychi-
atric illness, severe dementia, pregnancy, and absence

of written informed consent.
RANDOMIZATION

Patients were randomized by a computer-generated

random-number sequence. The random number was

disclosed only when the flap reconstruction proce-

dure was started, and the study drug was prepared
by a nurse anesthetist. The study drug (dexmedetomi-

dine; Hengrui Medical Company, Jiangsu, China) was

prepared at a concentration of 4 mg/mL and 0.9%

saline was used for patients assigned to the control

group. Patients and all caregivers, including anesthe-

tists, PACU medical staffs, and postoperative investiga-

tors, were blinded to the treatment given.
STUDY PROTOCOL

Perioperative Management

All patients received the same anesthetic protocol

and perioperative management. Patients were

routinely monitored with electrocardiography, pulse

oximetry (oxygen saturation), capnography, and inva-

sive BP. Anesthesia was induced with midazolam,

sufentanil, propofol, and rocuronium. After nasotra-

cheal intubation was established, mechanical ventila-

tion was initiated with a tidal volume of 8 mL/kg and
a respiratory rate of 12 breaths/minute. General anes-

thesia was maintained with inhalational sevoflurane,

nitrous oxide, and oxygen. Oxygen saturation was

kept above 97% and end-tidal carbon dioxide was

kept at 35 to 45 mmHg. Additional doses of sufentanil

and a target-controlled infusion of remifentanil were

used according to surgical stimuli. Patients’ SBP was

maintained above 90 mmHg and heart rate (HR) was
maintained above 50 beats/min. A 5-mg dose of sufenta-

nil was administered 30 minutes before the end of the

operation to decrease postoperative pain. A minimum

of 2% sevoflurane inhalation was maintained until leav-

ing the operating room. All patients were given contin-

uous postoperative analgesia for 2 days by a pump

device that administered sufentanil 1 mg/kg and grani-

setron 3 mg in saline 100 mL at a rate of 2 mL/hour.
Depending on the extent of resection, patients’ endo-

tracheal tubes were maintained overnight or a preven-

tive tracheotomy was performed at the end of the

operation. After the operation, patients were trans-

ferred to the PACU, which has 8 beds and is the ICU

of the authors’ hospital. All patients breathed sponta-

neously after the operation and were monitored

continuously in the PACU. The next morning, main-
tained endotracheal tubes were removed at approxi-

mately 7:00 AM, and patients were transferred back to

the wards for further monitoring at 8:00 AM. Patients

were followed for 5 days postoperatively; sedatives

and analgesics were given whenever needed.

https://clinicaltrials.gov
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Study Drug Administration

Infusion of the blinded study drug was started

approximately 60 minutes before the end of surgery.

Patients received dexmedetomidine or 0.9% saline

(equivalent to dexmedetomidine at approximately

4 mg/mL) at an hourly rate of 0.5 mg/kg until the oper-

ation was completed; infusions were continued in

the PACU at hourly rates of 0.2 to 0.7 mg/kg until
6:00 AM the next morning. The rate of study drug

infusion was adjusted by physicians in the PACU to

keep the patients sedated. The optimal goal was to

keep patients calm and cooperative, with their heads

in the required position. If agitation was confirmed,

low doses of sufentanil (0.05 to 0.1 mg/kg) were

given and followed with midazolam 0.01 to

0.05 mg/kg when necessary. This was repeated every
10 to 20 minutes until patients were fully sedated.

Low doses of sufentanil or midazolam also were

given when the patients complained of pain or diffi-

culty sleeping. The study drug was paused if SBP

decreased below 90 mmHg or HR decreased below

50 beats/min and then followed by a low dose of

ephedrine or atropine when necessary.
VARIABLES

The primary predictor variable was the 2 study

groups (dexmedetomidine vs control). Other vari-

ables, such as age, gender, type of flap surgery, intrao-

perative fluid and sufentanil consumption, blood loss,
tracheotomy after the operation, and length of PACU

stay, were collected during the study.

The primary outcome variable was the incidence of

agitation during patients’ stay in the PACU. Agitation

was assessed with the Riker Sedation-Agitation Scale

(SAS) and defined as a score of at least 5 (1, unable

to rouse; 2, very sedated; 3, sedated; 4, calm and coop-

erative; 5, agitated; 6, very agitated; 7, dangerous
agitation).14

A secondary outcome variable was the incidence of

postoperative delirium within 5 days after the opera-

tion. Delirium was determined by the Confusion

Assessment Method for the ICU (CAM-ICU).15 Other

secondary outcome variables included patients’ pain,

sleep, and comfort scores in the PACU, hemodynamic

data in the PACU, use of sufentanil and midazolam in
the PACU, and adverse postoperative events.
DATA COLLECTION METHODS

Patients’ vital signs and sedation levels were moni-

tored continuously in the PACU. Hemodynamic data,
including HR and BP, were recorded when entering

the PACU; at 1, 2, 4, 6, and 12 hours after admission;

and when leaving the PACU. Agitation was recorded

by the nurses in charge and was confirmed by the

investigator in the PACU according to the SAS
(SAS score, $5). Before leaving the PACU, patients

were asked to rate their overall sleep quality, pain,

and comfort level using a numerical scale of 1 to 10

(0 = worst and 10 = best for sleep and comfort assess-

ments; 0 = no pain and 10 = most pain for pain

assessment). Sufentanil and midazolam use in the

PACU also was recorded.

Patients were followed for 5 days postoperatively.
Postoperative delirium was evaluated by the investi-

gator using the CAM-ICU15 at approximately 5:00 PM

on each of the 5 days. Patients’ level of consciousness

(evaluated with the Richmond Agitation-Sedation

Scale [RASS]), sleep quality during the previous night

(rated as worst, poor, normal, better, or best), pain

score (0 to 10; 0 = no pain, 10 = most pain), and the

presence of other symptoms (eg, nausea and vomiting,
low back pain, or headache) were recorded. Surgical

complications, such as vascular crisis and flap surgery

failure, also were monitored.

STATISTICAL ANALYSIS

Sample Size Estimation

The sample size was determined by power analysis.

According to the published literature,3 the incidence

of agitation after free flap surgery is approximately

65%; thus, a sample of 36 patients per group, with

an a value equal to 0.05, allowed a power of 80% to

detect a 50% difference between groups. The sample

was increased to 80 patients (40 patients per group)

to avoid protocol violation because of dropouts.

Data Analysis

Continuous data and ranked data are presented as

mean � standard deviation or median (interquartile

range) as appropriate. The Kolmogorov-Smirnov test

was used to test for normality. Differences between

the 2 groups were assessed with the independent

t test or the Mann-Whitney U test for unpaired data
(eg, pain, sleep, and comfort scores in the PACU and

sufentanil and midazolam use in the PACU). Analysis

of variance for repeated measurement data was used

to analyze hemodynamic data. Categorical data were

presented as number (percentage) and were analyzed

with the c2 and Fisher exact tests (eg, agitation in the

PACU, postoperative delirium, subgroup analysis, and

postoperative complications). Statistical analysis was
performed with SPSS 17.0 for Windows (SPSS, Inc,

Chicago, IL). A P value less than .05 was accepted as

statistically significant.

Results

From June 2013 to October 2013, written

informed consent was obtained from 90 patients

before surgery. Seven patients were excluded from

the study because of intraoperative cancellation of
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free flap reconstruction. One patient was excluded

because of severe bradycardia (HR <50 beats/minute)

before anesthetic induction. Two patients were

excluded because of surgical cancellation owing to

medical problems. Therefore, 80 patients were ran-

domized and given the study drug or saline. Of these,

1 patient was excluded from the statistical analysis

because of protocol violation (the study drug was
not given in the PACU because the patient stayed

there for <2 hours). The remaining 79 patients

were included in final statistical analysis. There

were 39 patients in the experimental group and 40

patients in the control group.

The patient characteristics and surgical data are

listed in Table 1. There were no differences between

groups in demographics, medical history, type of
flap surgery, operation length, total intraoperative

fluid and sufentanil consumption, blood loss,

postoperative tracheotomy, and length of PACU stay

(P > .05; Table 1).

The HR in the experimental group was significantly

lower than that in the control group at all time points

(P < .05). The SBP in the experimental group was

lower than that in the control group at all time points;
the difference was statistically significant at 6 and

12 hours after PACU admission (P < .05). Diastolic

BP in the experimental group was lower than that in

the control group at 12 hours after PACU admission

(P < .05; Table 2).
Table 1. PATIENT CHARACTERISTICS AND SURGICAL DATA

Variable Experim

Sample size

Age (yr) 50

Men/women 2

Height (cm) 166

Weight (kg) 59

Medical history

Hypertension 5

Coronary artery disease 1

Diabetes 2

Cerebral infarction 2

Type of flap surgery

Fibula/forearm/thigh 23

Length of operation (minutes) 399

Total intraoperative fluids (mL) 2,815

Intraoperative sufentanil consumption (mg) 25

Estimated blood loss (mL) 432

Tracheotomy after operation 24

Length of PACU stay (hours) 14

Note: Continuous variables are presented as mean � standard
(percentage).
Abbreviations: NA, not applicable; PACU, postanesthesia care u

Yang et al. Dexmedetomidine for Agitation and Delirium. J Oral Maxill
The overall incidence of agitation in the PACU was

similar between the 2 groups (38.5% [15 of 39] for

experimental group vs 45% [18 of 40] for control

group; P = .556). Because patients tended to be

more irritated when they were shifted from flatbed

carts to the PACU beds and checked by the nursing

staff, the incidence of agitation was subdivided into

agitation after PACU admission. The 11 patients in
the experimental group and 6 patients in the control

group who were agitated only during admission

were excluded, showing that the incidence of agita-

tion after admission was lower in the experimental

group than in the control group (10.3% [4 of 39] vs

30% [12 of 40], respectively; P = .029; Table 3).

No differences were found between the 2 groups

for the use and dosage of sufentanil and midazolam
in the PACU (P > .05; Table 3). Although patients in

the experimental group subjectively seemed to be

calmer in the PACU, no differences were found

between the experimental and control groups with

regard to their scores for sleep (5.0 [3.0 to 7.0] vs

5.0 [3.0 to 7.5], respectively; P = .507), pain

(4.0 [2.0 to 5.0] vs 4.0 [0.3 to 5.0], respectively;

P = .534), and comfort (5.0 [4.0 to 8.0] vs 5.0
[3.0 to 7.0], respectively; P = .484; Table 3).

The incidence of delirium within 5 days postopera-

tively was similar between the 2 groups (experimental

group, 5.1% [2 of 39] vs control group, 12.5% [5 of 40];

P = .432). Patients’ primary complaints, such as sleep
ental Group Control Group P Value

39 40 NA

.3 � 15.0 50.6 � 12.3 .938

1/18 21/19 .905

.7 � 6.9 167.4 � 7.9 .696

.2 � 11.9 62.9 � 13.4 .198

(12.8) 8 (20) .390

(2.6) 2 (5) .571

(5.1) 1 (2.5) .541

(5.1) 0 (0) .241

/13/3 26/9/5 .497

.1 � 94.6 402.7 � 92.6 .865

.4 � 557.5 2,855.0 � 444.9 .728

.6 � 8.2 25.9 � 9.9 .848

.0 � 132.6 403.7 � 125.3 .055

(61.5) 20 (50) .302

.5 � 2.3 13.7 � 2.8 .156

deviation. Descriptive variables are presented as number

nit.
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disturbance (sleep was graded as ‘‘worst’’ for$2 days),

severe pain from wounds (pain score, >5), headache,

nausea and vomiting, and excessive sputum, were

similar between the 2 groups (P > .05; Table 4).

Postoperative complications are listed in Table 5.

There were no differences between the 2 groups for

hypotension, bradycardia, vascular crisis of the flap,

postoperative infection, and medical complications
such as respiratory failure (P > .05). The revision sur-

gery and flap failure rates also were similar between

the 2 groups (P > .05).
Discussion

This prospective, double-blinded, comparative

study primarily investigated the effect of dexmedeto-

midine on decreasing agitation in patients after free

flap surgery during their recovery in the PACU. The

results showed that the overall incidence of agitation

was similar between the treatment and control
groups. However, when the influence of patient shift-

ing was excluded, the incidence of agitation was lower

in the dexmedetomidine group than in the control

group (10.3% [4 of 39] vs 30% [12 of 40], respectively;

P = .029). The data suggest that dexmedetomidine is

effective in decreasing agitation after admission to

the PACU.

The characteristics of recovery from general anes-
thesia and the management of agitation after flap

surgery are seldom described in the literature. In the

authors’ unit, patients are usually breathing spontane-

ously and intubated when entering the PACU. During

the course of PACU admission, patients are moved

into PACU beds, checked for bed sores, and have their

tracheas suctioned by nurses. These procedures are

strong stimuli for patients and can cause agitation in
some less sedated patients. Several methods were

used in this study to increase the level of sedation,

including the maintenance of sevoflurane inhalation,

low doses of sufentanil given before procedures were

completed, and a loading dose of dexmedetomidine

administered intraoperatively. However, patients’

responses to stimuli could not be completely sup-

pressed. Moreover, residual anesthesia and inadequate
analgesia also can induce agitation in some patients.

Thus, factors associated with PACU transfer made the

overall incidence of agitation complicated and similar

between the 2 groups.

After admission, patients no longer received such

strong stimuli during their care, and the effect of dex-

medetomidine becamemore apparent. Dexmedetomi-

dine activates a2-adrenergic receptors in the central
nervous system, inhibits the release of norepineph-

rine, and produces sedation, anxiolysis, and analgesia

through net pathways.16 The efficacy of dexmedetomi-

dine in decreasing agitation after PACU admission



Table 3. VARIABLES DURING PATIENTS’ STAY IN THE PACU

Variable Experimental Group (n = 39) Control Group (n = 40) P Value

Overall agitation 15 (38.5) 18 (45) .556

Agitation after admission 4 (10.3) 12 (30) .029

Sufentanil use in PACU 21 (53.8) 25 (62.5) .436

Sufentanil dosage (mg) 5.1 � 6.3 6.5 � 6.8 .337

Midazolam use in PACU 5 (12.8) 8 (20) .390

Midazolam dosage (mg) 0.3 � 0.8 0.6 � 1.5 .221

Overall sleep score 5.0 (3.0-7.0) 5.0 (3.0-7.5) .507

Pain score 4.0 (2.0-5.0) 4.0 (0.3-5.0) .534

Overall comfort score 5.0 (4.0-8.0) 5.0 (3.0-7.0) .484

Note: Data are presented as mean � standard deviation, number (percentage), or median (interquartile range).
Abbreviation: PACU, postanesthesia care unit.
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observed in this trial is similar to the results of previous
ICU studies.10,17

Patients’ HR and SBP were lower in the dexmedeto-

midine group than in the control group. This is

in accordance with previous studies of dexmedetomi-

dine18,19 and is caused by the inhibitory effect

of dexmedetomidine on the sympathetic nervous

system.16 The hemodynamic data also prove that dex-

medetomidine was effective in this study.
It is interesting to note that, although dexmedetomi-

dine decreased agitation after PACU admission, the

overall sleep, pain, and comfort scores were similar

between groups. One explanation is that patients in

the 2 groups received equal overall sedation and anal-

gesia, resulting in similar comfort levels. Although

saline was infused instead of dexmedetomidine in

the control group, patients were not without any treat-
ment. Their pain, anxiety, and sleeplessness also were

treated by sufentanil and midazolam as described
Table 4. DELIRIUM AND PATIENTS’ MAIN
COMPLAINTS WITHIN 5 DAYS POSTOPERATIVELY

Variable

Experimental

Group

Control

Group

P

Value

Delirium 2 (5.1) 5 (12.5) .432

Severe sleep

disturbance

2 (5.1) 7 (17.5) .154

Severe pain from

wounds

18 (46.2) 11 (27.5) .085

Excessive sputum 28 (71.8) 28 (70) .861

Lower back pain 8 (20.5) 9 (22.5) .830

Headache 18 (46.2) 19 (47.5) .905

Nausea and vomiting 5 (12.8) 6 (15.0) .780

Note: Data are presented as number (percentage).

Yang et al. Dexmedetomidine for Agitation and Delirium. J Oral
Maxillofac Surg 2015.
earlier. Another explanation could be related to the
sleep characteristics associated with dexmedetomi-

dine. Oto et al20 found that dexmedetomidine induced

non-physiologic sleep, which is constituted primarily

of non-rapid eye movement (NREM) sleep without

evidence of slow wave sleep or REM. This could be

because dexmedetomidine binds to a2 receptors in

the locus ceruleus and inhibits the release of norepi-

nephrine, which is important for NREM sleep.21 Simi-
larly, Stephanie et al19 found that dexmedetomidine

does not improve patient satisfaction, although it is

clinically effective.

The incidence of delirium within 5 days postopera-

tively was the second endpoint of the study. It has

been unknown whether continuous dexmedetomi-

dine sedation in the PACU influences delirium after

discharge. The present results showed no difference
in postoperative delirium between groups. This can

be explained in part by the short elimination half-life

of dexmedetomidine, which is approximately 2 hours.
Table 5. POSTOPERATIVE COMPLICATIONS

Variable

Experimental

Group

Control

Group

P

Value

Hypotension in PACU 0 (0) 1 (2.5) 1

Bradycardia in PACU 1 (2.6) 0 (0) .494

Vascular crisis of flap 2 (5.1) 2 (5.0) 1

Revision surgery 3 (7.7) 3 (7.5) 1

Failure of flap 0 (0) 1 (2.5) 1

Postoperative infection 1 (2.6) 0 (0) .494

Respiratory failure 1 (2.6) 0 (0) .494

Note: Data are presented as number (percentage).
Abbreviation: PACU, postanesthesia care unit.

Yang et al. Dexmedetomidine for Agitation and Delirium. J Oral
Maxillofac Surg 2015.
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The effect of dexmedetomidine on delirium can

decrease with time, even with continuous infusion

in the PACU. In addition, there are multiple risk factors

for postoperative delirium, including age, pain, and

sleep disturbances, among others22; because the ma-

jor complaints within 5 days postoperatively were

similar between the treatment and control groups, it

is reasonable to believe there was a similar incidence
of delirium between these groups. This result is in

agreement with a previous cardiac ICU study,11 which

also did not find a preventive effect by dexmedetomi-

dine on postoperative delirium. As indicated by the

2013 guidelines for the management of pain, agitation,

and delirium in the adult ICU published by the Society

of Critical Care Medicine, there remains a lack of evi-

dence for the prophylactic use of dexmedetomidine
to prevent delirium.23

It should be noted that agitation and delirium were

evaluated separately in this study. Agitation is defined

as a state characterized by increased irritability and

tension that can lead to confusion, excessive psycho-

motor activity, and hostility.24 It is generally diagnosed

using the SAS and the RASS.23 Delirium is a syndrome

characterized by the acute onset of cerebral dysfunc-
tion; the CAM-ICU and the Intensive Care Delirium

Screening Checklist are the most reliable monitoring

tools.23 When agitation lasts for hours, changes in con-

sciousness can produce delirium. The 2 mental states

are sometimes difficult to distinguish clinically; how-

ever, in trials focusing on postoperative recovery

during short periods, agitation has usually been stud-

ied,7,25 whereas in studies looking at patients
receiving days of treatment in the ICU, delirium has

usually been investigated.11,17,23 Because the present

patients stayed in the PACU for only 1 night,

agitation was measured by the SAS during this time,

and delirium was assessed by the CAM-ICU for 5 days

after the operation.

There are several limitations to this study. First, it is a

single-center study with a small sample. The sample
size was determined according to agitation during

the PACU stay; thus, it might not provide enough po-

wer to detect differences in delirium for 5 days after

the operation. Second, the protocol was designed to

mimic everyday practice in the authors’ unit, which

could be different from the protocols used in other

centers. In the authors’ unit, all patients are breathing

spontaneously when transferred into the PACU, so less
sedation is needed compared with patients receiving

mechanical ventilation. Differences in patient manage-

ment can make the results less comparable to

some studies.

In conclusion, dexmedetomidine sedation in the

PACU does not change the overall incidence of agita-

tion after free flap surgery, but does decrease the inci-

dence of agitation after PACU admission. As shown by
the study, it does not prevent delirium within 5 days

after a free flap operation. Dexmedetomidine appears

to be beneficial for patient sedation in the PACU after

free flap surgery. However, more effort should be

made to decrease agitation during patient shifting at

PACU admission.

Acknowledgment

The authors thank the nursing staff in the PACU and the anesthe-
tists and surgeons involved with the free flap surgeries for their hard
work and cooperation.

References

1. Marsh M, Elliott S, Anand R, et al: Early postoperative care for
free flap head & neck reconstructive surgery—A national survey
of practice. Br J Oral Maxillofac Surg 47:182, 2009

2. Gooneratne H, Lalabekyan B, Clarke S, et al: Perioperative anaes-
thetic practice for head and neck free tissue transfer—A UK
national survey. Acta Anaesthesiol Scand 57:1293, 2013

3. Allak A, Nguyen TN, Shonka DC, et al: Immediate postoperative
extubation in patients undergoing free tissue transfer. Laryngo-
scope 121:763, 2011

4. Rosenberg AJ, Van Cann EM, van der Bilt A, et al: A prospective
study on prognostic factors for free-flap reconstructions of head
and neck defects. Int J Oral Maxillofac Surg 38:666, 2009

5. Yamagata K, Onizawa K, Yusa H, et al: Risk factors for postoper-
ative delirium in patients undergoing head and neck cancer
surgery. Int J Oral Maxillofac Surg 34:33, 2005

6. Pun BT, Dunn J: The sedation of critically ill adults: Part 2:
Management. Am J Nurs 107:40, 2007

7. Ibacache ME, Munoz HR, Brandes V, et al: Single-dose dexmede-
tomidine reduces agitation after sevoflurane anesthesia in chil-
dren. Anesth Analg 98:60, 2004

8. Guler G, Akin A, Tosun Z, et al: Single-dose dexmedetomi-
dine reduces agitation and provides smooth extubation af-
ter pediatric adenotonsillectomy. Paediatr Anaesth 15:762,
2005

9. Erdil F, Demirbilek D, Begec Z, et al: The effect of dexmede-
tomidine and fentanyl on emergence characteristics after
adenoidectomy in children. Anaesth Intensive Care 37:571,
2009

10. Pandharipande PP, Pun BT, Her DL, et al: Effect of sedation with
dexmedetomidine versus lorazepam on acute brain dysfunction
in mechanically ventilated patients: The MENDS randomized
controlled trial. JAMA 298:2644, 2007

11. Shehabi Y, Grant P, Wolfenden H, et al: Prevalence of delirium
with dexmedetomidine compared with morphine based
therapy after cardiac surgery: A randomized controlled trial
(DEXmedetomidine COmpared to Morphine—DEXCOM
Study). Anesthesiology 111:1075, 2009

12. Ham SY, Kim JE, Park C, et al: Dexmedetomidine does not
reduce emergence agitation in adults following orthognathic
surgery. Acta Anaesthesiol Scand 58:955, 2014

13. Nunes S, Berg L, Raittinen LP, et al: Deep sedation with
dexmedetomidine in a porcine model does not compromise
the viability of free microvascular flap as depicted by micro-
dialysis and tissue oxygen tension. Anesth Analg 105:666,
2007

14. Riker RR, Picard JT, Fraser GL: Prospective evaluation of the
Sedation-Agitation Scale for adult critically ill patients. Crit
Care Med 27:1325, 1999

15. Inouye SK, van Dyck CH, Alessi CA, et al: Clarifying confusion:
the confusion assessment method. A new method for detection
of delirium. Ann Intern Med 113:941, 1990

16. Gertler R, BrownC, Mitchell D, et al: Dexmedetomidine: A novel
sedative-analgesic agent. BUMC Proc 14:13, 2001

17. Riker RR, Shehabi Y, Bokesch PM, et al: Dexmedetomidine vs
midazolam for sedation of critically ill patients: a randomized
trial. JAMA 301:489, 2009

http://refhub.elsevier.com/S0278-2391(15)00066-X/sref1
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref1
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref1
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref2
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref2
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref2
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref3
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref3
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref3
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref4
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref4
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref4
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref5
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref5
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref5
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref6
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref6
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref7
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref7
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref7
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref8
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref8
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref8
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref8
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref9
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref9
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref9
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref9
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref10
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref10
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref10
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref10
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref11
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref11
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref11
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref11
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref11
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref12
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref12
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref12
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref13
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref13
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref13
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref13
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref13
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref14
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref14
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref14
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref15
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref15
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref15
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref16
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref16
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref17
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref17
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref17


1072 DEXMEDETOMIDINE FOR AGITATION AND DELIRIUM
18. Venn RM, Karol MD, Grounds RM: Pharmacokinetics of dexme-
detomidine infusions for sedation of postoperative patients
requiring intensive care. Br J Anaesth 88:669, 2002

19. Stephanie MC, Rebuck JA, Greene CM, et al: Dexmedetomi-
dine does not improve patient satisfaction when compared
with propofol during mechanical ventilation. Crit Care Med
33:940, 2005

20. Oto J, Yamamoto K, Koike S, et al: Sleep quality of mechanically
ventilated patients sedated with dexmedetomidine. Intensive
Care Med 38:1982, 2012

21. Miyazaki S, Uchida S, Mukai J, et al: Clonidine effects on all-night
human sleep: Opposite action of low- and medium-dose cloni-
dine on human NREM-REM sleep proportion. Psychiatry Clin
Neurosci 58:138, 2004
22. Shiiba M, Takei M, Nakatsuru M, et al: Clinical observations of
postoperative delirium after surgery for oral carcinoma. Int J
Oral Maxillofac Surg 38:661, 2009

23. Barr J, Fraser GL, Puntillo K, et al: Clinical practice guide-
line for management of pain, agitation, and delirium in adult
patients in the intensive care unit. Crit Care Med 41:263,
2013

24. Merriam-Webster Medical Dictionary (ed 10). Springfield, MA,
Merriam-Webster, 2005

25. Patel A, Davidson M, Tran MCJ, et al: Dexmedetomidine infu-
sion for analgesia and prevention of emergence agitation in
children with obstructive sleep apnea syndrome undergoing
tonsillectomy and adenoidectomy. Anesth Analg 111:1004,
2010

http://refhub.elsevier.com/S0278-2391(15)00066-X/sref18
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref18
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref18
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref19
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref19
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref19
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref19
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref20
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref20
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref20
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref21
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref21
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref21
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref21
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref22
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref22
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref22
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref23
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref23
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref23
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref23
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref24
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref24
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref25
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref25
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref25
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref25
http://refhub.elsevier.com/S0278-2391(15)00066-X/sref25

	Effect of Dexmedetomidine on Preventing Agitation and Delirium After Microvascular Free Flap Surgery: A Randomized, Double- ...
	Materials and Methods
	Study Design and Enrollment Criteria
	Randomization
	Study Protocol
	Perioperative Management
	Study Drug Administration

	Variables
	Data Collection Methods
	Statistical Analysis
	Sample Size Estimation
	Data Analysis


	Results
	Discussion
	Acknowledgment
	References


