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Purpose: To examine whether nighttime dexmedetomidine infusion improved sleep quality in patients after laryngectomy.
Patients and Methods: Thirty-five post-laryngectomy patients admitted to the intensive care unit (ICU) were randomly assigned to 
a 9-h (from 2100 h on surgery day to 0600 h the morning after laryngectomy) dexmedetomidine (0.3 μg/kg/h continuous infusion) or 
placebo group. Polysomnography results were monitored during the dexmedetomidine infusion period. The percentage of stage 2 non- 
rapid eye movement (stage N2) sleep was the primary outcome measure.
Results: Thirty-five patients (18 placebo group; 17 dexmedetomidine group) had complete polysomnogram recordings. The percen
tage of stage N3 sleep was significantly increased in the dexmedetomidine infusion group (from median 0% (0 to 0) in placebo group 
to 0% (interquartile range, 0 to 4) in dexmedetomidine group (difference, −2.32%; 95% CI, −4.19 to −0.443; P = 0.0167)). Infusion 
had no effect on total sleep time, stage N1 or N2 sleep percentages, or sleep efficiency. It decreased muscle tensity and snore non-rapid 
eye movement. Subjective sleep quality improved. Hypotension incidence increased in the dexmedetomidine group, but significant 
intervention was not required.
Conclusion: Dexmedetomidine infusion improved overall patient sleep quality in the ICU after laryngectomy.
Keywords: dexmedetomidine infusion, postoperative, polysomnography, sleep disordered

Introduction
The prevalence of sleep disturbances, including sleep deprivation and abnormal architecture, is high in post-surgical 
patients, particularly in those who are admitted to the intensive care unit (ICU).1 Sleep disturbance is also prevalent in 
patients after laryngectomy.2 Since after laryngectomy, the upper and lower airway tracts are separated, colder and dryer 
air directly enters into the trachea and causes troublesome respiratory problems (ie excessive sputum production and 
involuntary coughing). Disturbed sleep and sleep-wake rhythms are serious problems in postoperative patients and may 
lead to prolonged postoperative recovery time,3 increased incidence of cardiovascular disease, cognitive dysfunction,4 

and impaired immune function.5

Nonpharmacologic interventions, such as elimination of unnecessary noise and light, consolidation of patient care 
interactions, use of earplugs and eye masks, relaxation techniques, and addition of white noise, have been implemented to 
improve patients’ sleep quality in the ICU.6,7 However, the effects of these strategies are limited, and adjunctive drug 
therapy is often needed in some circumstances.8

Dexmedetomidine has increasingly been used in ICU patients to improve sleep quality.9 Dexmedetomidine exerts its 
sedative effects through an endogenous sleep-promoting pathway and preserves sleep architecture to some degree in the 
preclinical settings.10 In mechanically ventilated ICU patients, night-time infusion of dexmedetomidine 0.6 μg kg−1 h−1 
induced a sedation level from −1 to −2 on the Richmond Agitation Sedation Scale (RASS) and improved the sleep 

Drug Design, Development and Therapy 2023:17 1631–1640                                            1631
© 2023 Huang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Drug Design, Development and Therapy                                               Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 20 March 2023
Accepted: 30 May 2023
Published: 2 June 2023

D
ru

g 
D

es
ig

n,
 D

ev
el

op
m

en
t a

nd
 T

he
ra

py
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0002-9237-6595
http://orcid.org/0000-0003-2917-9836
http://orcid.org/0000-0002-8060-5282
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


architecture by increasing sleep efficiency and stage N2 sleep.11 A similar phenomenon was also observed in non- 
ventilation patients even with night-time infusion of none sedative dose of dexmedetomidine 0.1 μg kg−1 h−1.12 Our 
previous study demonstrated that the combination of dexmedetomidine/sufentanil in patients undergoing partial laryn
gectomy significantly improves subjective sleep quality, reduced the dosage of sufentanil and the frequency of post
operative coughing episodes.13 We hypothesized that dexmedetomidine might also improve sleep architecture in patients 
after laryngectomy. The purpose of this study was to investigate the effect of dexmedetomidine infusion on the sleep 
architecture of patients who were admitted to the ICU after laryngectomy.

Materials and Methods
Study Design
This pilot study used a controlled randomized trial design. It aimed to evaluate nighttime dexmedetomidine infusion 
efficacy on objective and subjective sleep quality variables. The study period was from September 2021 to June 2022.

Patient Recruitment
Male patients who underwent total/partial laryngectomy with general anesthesia and who were admitted to the post- 
surgery ICU before 2000 h were included in the study. The exclusion criteria were: (1) A history of mental disease; (2) 
A history of sleep disorders (requirement for hypnotic/sedative use during the previous month); (3) A history of 
obstructive sleep apnea syndrome; (4) Severe sinus bradycardia (heart rate ≤50 beats/min), or atrioventricular block 
(second degree or greater) without a pacemaker; or (5) Serious hepatic or renal dysfunction. Baseline demographic data 
and perioperative variables were obtained after enrollment.

Drug Administration and Procedures
During the study period, consecutively enrolled patients were randomly assigned to a dexmedetomidine (200 μg/2 mL, 
Jiangsu Hengrui Medicine Co, Ltd, China) or normal saline (placebo) group, based on a schedule obtained via computer- 
generated randomization. The dexmedetomidine was diluted to 50 mL with normal saline and was administered via the 
intravenous route at a 0.3 μg/kg/h infusion rate for 9 h (from 21:00 on surgery day to 6:00 the next morning).

Patient-controlled analgesia was used for routine postoperative analgesia. Sufentanil, 150 μg, was diluted to 150 mL 
with normal saline, and the programmed delivery protocol was a 1.5 mL intravenous bolus (10-min lockout interval) and 
background infusion of 1.5 mL/h. Hydromorphone (0.2 mg injected at 10-min intervals, intravenous route, up to five 
times per hour) was used as a supplemental analgesic, when necessary. The healthcare teams, patients, and study 
personnel were all blinded to treatment group assignments. Termination of study-drug infusion or unmasking of blinding, 
or both, could be performed at the request of on-duty attending physicians in cases of emergency. Emergencies included 
rapid, unexpected deterioration of the clinical condition of the patient. These cases were recorded on the case report form.

Sleep Quality Evaluation
Standard polysomnographic measurements (Embla systems N7000 or S4500, Natus Medical Inc., Pleasanton, CA, USA) 
were used for objective total sleep evaluations. Following guidelines of the American Academy of Sleep Medicine, 
bilateral electrooculogram, three pairs of electroencephalograms, bipolar chin electromyogram, and modified lead II 
electrocardiogram results were recorded. Data on thoracic and abdominal respiratory effort, oronasal airflow, blood 
oxygen saturation, posture, and snoring were also obtained.

A trained technician who was blinded to the assignment performed the PSG. Sleep recording results were manually 
diagnosed. Other two skilled technicians who did not participate in patient care or data collection and who were blinded 
to the study protocol manually checked the results. Based on American Academy of Sleep Medicine study results, the 
adult sleeping period was divided into wakefulness (W), non-rapid eye movement (NREM, including NREM 1 (N1), 
NREM 2 (N2), NREM 3 (N3)), and rapid eye movement (REM) periods.14 Summation of N1, N2, N3, and REM was 
used to calculate total sleep time. The ratio of total sleep time and total recording time was used to calculate sleep 
efficiency; the results were presented as percentage values. Sleep stage duration divided by total sleep time was used to 
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calculate sleep stage percentages. The mean numbers of arousals and awakenings per hour of sleep were used to calculate 
the sleep fragmentation index. Sleep quality was assessed at 6:00 on the morning after surgery. A 0–100 visual analog 
scale, with 0 and 100 representing the poorest and the best sleep, respectively, was used to calculate a subjective sleep 
quality score.

Other Outcome Assessments
After drug infusions ended at 6:00, RASS scoring was used to assess sedation levels.15 An 11-point numeric rating scale 
(0, no pain; 10, worst pain) was used for subjective assessment of pain scores with movement and at rest at 3 h, 6 h, and 
24 h after surgery.

After surgery, adverse events (eg, hypotension, hypertension, bradycardia, tachycardia, respiratory depression, 
desaturation) were monitored for 24 h. Interventions for adverse events included one or more of the following: 
interruption of the study-drug infusion, intravenous fluid bolus, medication administration, oxygen administration, 
noninvasive/invasive ventilation, and physical therapy. During the first 5 days after laryngectomy, confusion 
assessment16 was performed once per day (between 18:00–20:00) to evaluate postoperative delirium.

Statistical Analysis
During the nighttime, 15% of the sleep experienced by non-ventilated, post-intraabdominal surgery patients in the ICU is 
stage N2 sleep.12 We assumed that giving an intravenous dexmedetomidine infusion (0.3 μg/kg/h) would increase this 
percentage by 45%, compared with the placebo. Seventeen patients per group was the calculated sample size required to 
achieve 80% power to detect this difference (two-tailed significance level of 0.05). The percentage of stage N2 sleep was 
the primary endpoint. Secondary endpoints included sleep duration and efficiency, total sleep time, stages N1, N3, and 
REM sleep percentages, the sleep fragmentation index, and subjective sleep quality. Postoperative complications were 
also recorded.

Statistical analysis was performed with SPSS 14.0 (IBM, Armonk, NY, USA). and SAS 9.2 (SAS Institute, Cary, NC, 
USA). The D’Agostino & Pearson normality test was used to test whether a sample differs from a normal distribution. 
Normally distributed continuous variables (age, BMI, anesthesia duration, subjective sleep quality, PCA consumption, 
total sleep time, total awake time, sleep efficiency, duration of N1, N2%, duration of N2, REM%, snoring related arousal 
index NREM, snoring index NREM, arousal index NREM, snoring index REM, arousal index REM, tension muscle 
activity REM, arousal index) were summarized through means and standard deviations and analyzed by the Student’s 
t tests. Mann–Whitney U-tests was used to analyze the data that were not normally distributed (N1%, N3%, duration of 
N3, snoring related arousal index REM, phase muscle activity NREM, tension muscle activity NREM, phasic muscle 
activity REM, snoring index, phasic muscle activity, tension muscle activity, miniSpO2, the minimum pulse frequency 
during sleep time, the maximum pulse frequency during sleep time, RASS, pain score). Chi-square analysis (tumor stage) 
or Fisher exact tests (surgical type, number of patients with N3) was used to analyze categorical variables. Median (IQR) 
were used for description. Two-way repeated measures analysis of variance was used for between-group analysis (ie, 
dexmedetomidine group vs placebo group) of interactions for time and group factors (ie, differences in hemodynamic 
profiles (heart rate and mean blood pressure)). All tests were two-sided, and a cutoff of P < 0.05 was used to determine 
statistical significance.

Results
Patient Characteristics
During the period of study, 40 male patients were enrolled in the study. In three of these patients, electrode detachment or 
allergic reaction to the electrode paste (dexmedetomidine group, one patient; placebo group, two patients) resulted in 
failure of polysomnographic monitoring. In two patients, signal interference (dexmedetomidine group, two patients) 
resulted in unanalyzable polysomnographic data. The sleep architecture analyses did not include the data associated with 
these patients (Figure 1). Blinding was maintained throughout the study period. The results for baseline variables were 
similar between the two groups (Table 1).
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Objective and Subjective Sleep Analyses
The results of the objective sleep analyses are presented in Table 2 and Figure 2. During the entire study period, 
total sleep time, sleep efficiency, and REM sleep time were similar between groups. In the control group patients, 
the polysomnography results revealed the presence of severely abnormal sleep architecture (ie, decreased percen
tages of non-REM sleep, increased percentages of stage REM sleep, a high snoring high sleep arousal index, and 
a high maximum pulse frequency) (Figure 2A). Stage N1 and N2 sleep were seen in all patients. Stage N3 sleep was 
only seen in 2 patients in the control group and in 7 patients in the dexmedetomidine group (P= 0.0599). The 
percentages of stage N1 and stage N2 sleep were similar between the groups. However, dexmedetomidine 
significantly increased the percentage of N3 sleep, compared with that during natural sleep (P= 0.0169). Although 
the correlation was not significant relative to the chosen alpha level of 0.05, dexmedetomidine infusion decreased 
the total arousal index from a mean value of 14.8 in the control group to a mean value of 9.7 in the dexmedeto
midine group (P= 0.0922). The results were similar for the arousal index during NREM sleep (P=0.0633). Low-dose 

Figure 1 Flowchart of the study. Forty patients were randomized. Data of five patients (three from dexmedetomidine group, two from control group) were excluded from 
the sleep architecture analyses.

Table 1 Baseline Variables Between the Two Groups

Factors All Enrolled Patients P value Patients Included for Sleep 
Architecture Analyses

P value

Dexmedetomidine 
(N=20)

Control 
(N=20)

Dexmedetomidine 
(N=17)

Control 
(N=18)

Age (years) 65.8 ± 8.3 65.6 ± 7.7 0.840a 65.4 ± 8.5 65.6 ± 7.9 0.781a

BMI (kg/m2) 21.9 ± 2.8 23.4 ± 2.7 0.090a 22.0 ± 2.9 23.4 ± 2.8 0.167a

Tumor stage (1/2/3/4) 6/8/3/3 7/7/4/2 0.922b 4/8/2/3 6/7/3/2 0.840b

Surgical type (partial/ laryngectomy) 14/6 14/6 0.999c 12/5 13/5 0.999c

Anesthesia duration (min) 199.3 ± 63.3 166.1 ± 71.1 0.151a 203.8 ± 66.1 175.6 ± 72.1 0.267a

Notes: Data are shown as mean (SD) or number. aStudent’s t-test; bMann–Whitney U; cFisher’s exact test.
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dexmedetomidine infusion also decreased the total snoring index, from a median value of 47.7 (30.7 to 70.0) in the 
control group to a median value of 27.5 (22.1 to 51.1) in the dexmedetomidine group (P=0.0537). While the snoring 
index during REM sleep was similar between the dexmedetomidine and placebo groups (28.5 ± 15.5 vs 35.6 ± 23.0, 
respectively, P= 0.2906), dexmedetomidine significantly decreased the snoring index (38.6 ±23.1 vs 55.4 ± 21.2, 
respectively, P= 0.0319) and snoring related arousal index (0.2 ± 0.1 vs 0.5 ± 0.4, respectively, P= 0.0092) during 
NREM sleep, compared with the control group. Dexmedetomidine also significantly decreased the total tension 
muscle activity index from a median value of 5.3 (3.5–9.1) in the control group to a median value of 3.0 (2.1–4.0) 
in the dexmedetomidine group (P= 0.0156) (Figure 2B).

On the first postoperative morning, the mean subjective sleep quality score was higher in the dexmedetomidine group 
than in the placebo group (75.3 vs 56.8, respectively, 20 patients per group, P=0.004) (Table 3).

Other Outcomes
At the end of the study-drug infusion, the RASS scores were not significantly different between groups. At 3, 6, and 24 
h after surgery, the subjective pain scores, both with movement and at rest, were significantly different between groups 
(all P<0.0001). Patient-controlled analgesia consumption during the first postoperative 24 h was less in the 

Table 2 Sleep Architecture Analyses Between the Two Groups

Factors Dexmedetomidine Control P value

(N=17) (N=18)

Total sleep time (min) 441.8 ± 60.52 435.3 ± 114.3 0.833a

Total wake time (min) 124.2 ± 65.73 123.3 ± 84.4 0.509a

Sleep efficiency (%) 78.32 ±11.14 78.24 ± 14.4 0.988a

N1% 4.1 (2.4, 6.8) 5.4 (3.2, 10.0) 0.314b

Duration of N1 (min) 21.58 ±13.52 28.67 ±21.79 0.259a

N2% 76.77±8.45 75.3 ±7.0 0.573a

Duration of N2 (min) 341.0 ± 15.93 329.0 ±23.78 0.681a

N3% 0 (0, 4.0) 0 (0, 0) 0.017b,*
Duration of N3 (min) 0 (0, 17.22) 0 (0, 0) 0.019b,*

Number of patients with N3 7 (41.18) 2 (11.11) 0.060c

REM% 15.5 ± 5.6 17.3 ± 6.6 0.385a

Snoring related arousal index, NREM (per hour) 0.2 ± 0.1 0.5 ± 0.4 0.009a,**

Snoring related arousal index, REM (per hour) 0 (0, 0) 0 (0, 0) 0.104b

Snoring index, NREM (per hour) 38.6 ±23 0.1 55.4 ± 21.2 0.032a,*
Arousal index, NREM (per hour) 9.8 ± 7.2 15.9 ± 11.2 0.063a

Phasic muscle activity, NREM (per hour) 9.7 (7.7, 19.8) 13.1 (8.3, 26.7) 0.458b

Tension muscle activity, NREM (per hour) 3.3 (2, 4.0) 5.8 (2.6, 10.2) 0.068b

Snoring index, REM (per hour) 28.5 ± 15.5 35.6 ± 23.0 0.291a

Arousal index, REM (per hour) 9.6 ± 9.0 10.2 ± 7.3 0.833a

Phasic muscle activity, REM (per hour) 10.2 (5.1, 17.7) 10.5 (5.2, 16.8) 0.929b

Tension muscle activity, REM (per hour) 3.4 ± 3.5 4.5 ± 4.4 0.409a

Snoring index (per hour) 27.5 (22.1, 51.1) 47.7 (30.7, 70.0) 0.054b

Arousal index (per hour) 9.7 ± 7.1 14.8 ± 10.0 0.092a

Phasic muscle activity (per hour) 10.5 (7.9, 18.8) 12.5 (8.1, 24.1) 0.574b

Tension muscle activity (per hour) 3.0 (2.1, 4.0) 5.3 (3.5, 9.1) 0.016b,*
MiniSpO2 (%) 91.8 ± 4.0 89.7 ± 3.7 0.119a

The minimum pulse frequency during sleep time (per hour) 56.8 ± 12.4 59.9 ± 6.7 0.355a

The maximum pulse frequency during sleep time (per hour) 91.4 ± 13.0 99.8 ± 13.7 0.062a

Notes: Data are shown as mean (SD) or median (IQR) or number (percentage). aStudent’s t-test; bMann–Whitney U; cFisher’s exact test. 
*P<0.05, **P<0.01. 
Abbreviations: NREM, Non-Rapid Eye Movement; REM, Rapid Eye Movement; N1%, the percent of NREM 1; N2%, the percent of NREM 2; 
N3%, the percent of NREM3.
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Figure 2 Representative sleep architecture during the period of study-drug infusion and polysomnographic traces at the time point indicated by the cursor (red line) of 
patients in the control (A) and dexmedetomidine (B) groups. Severe sleep fragmentation and sleep architecture disorganization were seen in both patients. Compared with 
the patient in the control group (A), patients in dexmedetomidine (B) showed decreased sleep stage N1, total arousal index and arousal index of NREM sleep, increased N2 
and N3 sleep. N1= stage N1 sleep; N2= stage N2 sleep; N3= stage N3 sleep; R= stage REM sleep; W=wakefulness.
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dexmedetomidine group than in the placebo group (36.8 mL vs 41.7 mL, respectively, P<0.0001). However, no patients 
in either group experienced desaturation or required intervention because of adverse events. Postoperative delirium was 
not observed in either group (Table 3). Heart rate and mean blood pressure values were lower in the dexmedetomidine 
group than in the placebo group at several timepoints (P=0.0001 and P<0.0001, respectively) (Figure 3). Post-surgery 
ICU stay length was not analyzed because all patients were transferred to the ward at 1000 h on the first postoperative 
morning.

Table 3 Subjective Sleep Quality and Other Outcomes Between the Two Groups

Factors All Enrolled Patients P value Patients Included for Sleep 
Architecture Analyses

P value

Dexmedetomidine 
(N=20)

Control 
(N=20)

Dexmedetomidine 
(N=17)

Control 
(N=18)

Subjective sleep quality on the first 

postoperative morning

73.5 ± 4.2 56.8 ± 4.2 <0.0001a 73.4 ± 4.6 57.0 ± 4.1 <0.0001a

RASS 2(2, 2) 2(2, 2) 0.738b 2(2, 2) 2(2, 2) 0.968b

Pain score 21.9 ± 2.8 23.4 ± 2.7 0.090a 22.0 ± 2.9 23.4 ± 2.8 0.167a

At rest

3 1(1, 2) 2(2, 3) <0.0001b 1(1, 1) 2(2, 3) <0.0001b

6 1(1, 1) 2(2, 2) <0.0001b 1(1, 1) 2(2, 2) <0.0001b

24 1(1, 1) 2(2, 2) <0.0001b 1(1, 1) 2(2, 2) <0.0001b

At active
3 2(2, 2) 3(3, 3) <0.0001b 2(2, 2) 3(3, 3) <0.0001b

6 2(2, 2) 3(3, 3) <0.0001b 2(2, 2) 3(3, 3) <0.0001b

24 2(1.3, 2) 3(3, 3) <0.0001b 2(1, 2) 3(3, 3) <0.0001b

PCA consumption on the first 24h 

postoperatively (mL)

36.8 ± 1.2 41.7 ± 1.0 <0.0001a 36.8 ± 1.3 41.7 ± 1.0 <0.0001a

Desaturation 0 0 – 0 0 –
Occurrence of delirium 0 0 – 0 0 –

Notes: Data are shown as mean (SD) or median (IQR) or number. aStudent’s t-test; bMann–Whitney U. 
Abbreviations: RASS, Ramsay sedation scale; PCA, patient controlled analgesia; ICU, Intensive care unit; RASS, Richmond Agitation Sedation Scale; PSG, Polysomnography; 
NREM, Non-Rapid Eye Movement; REM, Rapid Eye Movement.

Figure 3 Changes in HR (A) and MBP (B) at different post-operative timepoints. Repeated-measurement ANOVA shows significant difference in HR over times between 
the dexmedetomidine group and the control group, with HR at T2 and T3 lower in dexmedetomidine group than in control group. There was a significantly decreased MBP 
in the dexmedetomidine group vs control group over time. T0, baseline value before anesthesia; T1, at admission to intensive care unit; T2, at zero o’clock on the first 
postoperative day; T3, at the end of dexmedetomidine infusion, respectively; **P<0.01, ****P<0.0001.
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Discussion
In this investigation, we studied the effect of nighttime dexmedetomidine infusion on objective and subjective sleep 
quality in patients who admitted to the ICU after laryngectomy. Our major finding was that 0.3 μg-1kg-1h-1 dexmede
tomidine infusion increased the percentage of non-REM stage 3 sleep and improved patients’ subjective sleep quality.

Studies using polysomnography showed that the sleep pattern of ICU patients was characterized as disorganized 
circadian rhythm, prolonged sleep latencies, fragmented sleep, decreased sleep efficiency, abnormally increased stages 
N1 and N2 sleep, and decreased or absent of N3 sleep and REM sleep.17,18 Sleep deprivation is prevalent in patients after 
laryngectomy.2 In this study, we found that patients in the treatment group had improved quality of sleep shown by 
decreased sleep stage N1 and REM, increased N2 and N3 sleep, and decreased total arousal index and arousal index of 
NREM sleep values. A trend that more patients in the treatment group presenting stage N3 sleep group also evidenced 
that dexmedetomidine does improve sleep quality in patients after laryngectomy.

Dexmedetomidine is an alpha-2 adrenergic agonist sedative that is approved for intravenous use. Studies have 
demonstrated that dexmedetomidine improved sleep quality by modulating non-REM sleep circuitry.11,12,19 The effects 
on sleep are likely associated with its pharmacologic activation of the endogenous sleep-promoting pathway to produce 
a state resembling physiologic stage N2 sleep.20 The treatment effect in the current study was not observed (stage N2 
sleep was not increased in the dexmedetomidine group). The finding is in contrast to a previous study,12 in which they 
found that a continuous infusion of dexmedetomidine promotes N2 percentage in patients after non-cardiac surgery. The 
discrepancy may be due to the dose used (0.01 ug kg-1h-1 vs 0.03 ug kg-1h-1) and surgical procedure (intra- abdominal 
surgery vs laryngectomy).

Akeju et al found that a single nighttime loading dose of intravenous dexmedetomidine in healthy volunteers 
promotes non-rapid eye movement stage 3 sleep in a dose dependent manner.19 A recent study demonstrated that oral 
dexmedetomidine could improve N3 sleep and have a negative impact on REM sleep.21 Consistent with the study 
mentioned above.19,21 We found that dexmedetomidine infusion 0.03 ug kg-1 h-1 improved N3 sleep. Considering the 
importance and significance of stage N3 sleep, the restorative sleep,22 the change in this stage of sleep implies that the 
beneficial effects of dexmedetomidine infusion is obvious.

Dexmedetomidine can improve sedation and analgesia, reduces the incidence of postoperative delirium, and improves 
sleep quality.23 Previous study with dexmedetomidine infusion a non-sedative dose (0.01 ug kg-1 h-1) results in a RASS score 
of 2 in patients after intra-abdominal surgery.12 However, dexmedetomidine infusion 0.06 ug kg-1 h-1 was related to a RASS 
score ranging from −1~ −2 in mechanically ventilated patients.11 In our study, dexmedetomidine infusion 0.03 μg kg-1 h-1 was 
applied for patients after laryngectomy and the median RASS score was 2. Patients undergoing laryngectomy are suffering 
continuous airway stimuli from the tracheostomy tube and cold air. Dexmedetomidine can attenuate airway irritation during 
airway manipulation.24 This relatively higher dose of dexmedetomidine used in our study is needed to counteracts the 
undesirable stimuli due to anatomic and physiological change of airway.

That dexmedetomidine promoted N3 sleep without impairing psychomotor vigilance is meaningful. Firstly, N3 sleep 
is associated with improved cognition and synaptic plasticity,25 suggesting that dexmedetomidine may confer cognitive 
benefits for patients after laryngectomy. Secondly, sleep deprivation is associated with increased pro-inflammatory 
cytokine levels26 which is the neuropathogenesis of delirium in the elderly.27 Combined together, night intravenous 
administration of dexmedetomidine is feasible to enhance sleep with neurocognitive sparing benefits.

In our study, we found that dexmedetomidine 0.03 μg kg-1 h-1 infusion improved the effect of analgesia and 
decreased the requirement of opioids. Our finding was consistent with previous study.13,23,28,29 The side effect of 
dexmedetomidine, i.g. hypotension and/or bradycardia, on human hemodynamic changes is dose-dependent.30 In our 
study, we found that 0.03 ug kg-1 h-1 dexmedetomidine infusion decreased HR and blood pressure, but this decrease is 
not clinically significant. Dexmedetomidine reduces delirium incidence in elderly ICU patients after noncardiac 
surgery.28 The incidence of postoperative delirium was not improved by the treatment in our patients. This is likely 
due to a small sample size of the current study.

There are weakness in our study. First, the sample size is small. Second, we used a fixed dose of dexmedetomidine 
and did not consider the individual variability. An individualized dose-response trial is needed to explore the optimal 
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dosing regimen in similar patient populations. Third, the polysomnographic monitoring was only performed on the 
first night after surgery. The administration of dexmedetomidine is limited to highly monitored care settings because it 
is only available for use as an intravenous medication. A capsule-based solid oral dosage formulation of dexmede
tomidine increased the duration of non-rapid eye movement stage 2 sleep by 63 (95% CI, 19 to 107) min.21 Thus, an 
oral formulation may broaden the use and benefits of dexmedetomidine to patients in general medical and surgical 
units.

Conclusion
In conclusion, this pilot study found that a 0.03 μg/kg/h dexmedetomidine infusion improved objective and subjective 
sleep quality in patients admitted to the ICU after laryngectomy. The dosing regimen used was safe and feasible for use 
in clinical practice.
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