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Study on the preventive effect iy

of dexmedetomidine on anesthetic associated
sleep disturbance in young to middle-aged
female patients undergoing hysteroscopy:

a study protocol for a crossover randomized
controlled trial

Xueru Li", Lijuan Yan', Linhong Wang'*, Hanshen Chen?" and Bin Yang'?"

Abstract

Background Postoperative sleep disturbance has a potentially detrimental effect on postoperative recovery.
Perioperative patients are affected by several factors. General anesthesia induces a non-physiological state that does
not resemble natural sleep. Exposure to propofol/sevoflurane can lead to desynchronization of the circadian
rhythm, which may result in postoperative sleep disturbance characterized by mid-cycle advancement of sleep

and daytime sleepiness. Dexmedetomidine is a highly selective a2-adrenoceptor agonist with a unique sedative
effect that facilitates the transition from sleep to wakefulness. Basic research has shown that dexmedetomidine
induces deep sedation, similar to physical sleep, and helps maintain forebrain connectivity, which is likely to reduce
delirium after surgery. The aim of this study is to evaluate the influence of exposure to the mono-anesthetic propo-
fol on the development of postoperative sleep disturbance in young and middle-aged female patients undergoing
hysteroscopy and whether prophylactic administration of dexmedetomidine influences reducing postoperative sleep
disturbance.

Methods This prospective randomized controlled trial (RCT) will include 150 patients undergoing hysteroscopy

at the First Affiliated Hospital of Xiamen University. Participants will be randomly assigned to three groups in a 1:1:1
ratio. The dexmedetomidine group will have two subgroups and will receive a nasal spray of 0.2 ug/kg or 0.5 ug/kg
25 min before surgery, while the control group will receive a saline nasal spray. Three groups will undergo hysteros-
copy with propofol-based TIVA according to the same scheme. Sleep quality will be measured using a wearable
device and double-blind sleep assessments will be performed before surgery and 1, 3, and 7 days after surgery. SPSS
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nificance of continuous variables.

perioperative medical treatment.

2.0'is used for statistical analysis. A x° test is used to compare groups, and t-test is used to determine statistical the sig-

Discussion The purpose of this study is to investigate the incidence of propofol-associated sleep disorders
and to test a combination of dexmedetomidine anesthesia regimen for the prevention of postoperative sleep disor-
ders. This study will help to improve patients’ postoperative satisfaction and provide a new strategy for comfortable

Trial registration ClinicalTrials.gov NCT06281561. Registered on February 24, 2024.
Keywords Sleep disturbance, Propofol, Dexmedetomidine, Crossover randomized controlled trial

Introduction

Background and rationale {6a}

General anesthesia induces a drug-dependent state of
unconsciousness and disrupts the existence of repeated
90-min cycles of non-REM and REM sleep (only non-
REM), which significantly suppresses normal physiologi-
cal sleep in a given postoperative period [1]. Previous
studies have reported that it has been demonstrated that
these postoperative sleep disturbances are associated
with an increased incidence of complications, including
daytime fatigue, anxiety, pain, and a significant impact
on mental and cognitive function [2]. Furthermore, sleep
disturbance after general anesthesia in the elderly has
been shown to increase the incidence of acute postopera-
tive delirium and long-term cognitive dysfunction. Some
patients undergoing gastroenterostomy experience sleep
disturbances up to 7 days after being exposed to propo-
fol for only a few minutes [3, 4]. The precise impact of
anesthetic on postoperative sleep disturbance remains
unclear. There is a higher prevalence of sleep disorders
in female patients compared to males [5], suggesting that
comprehensive investigations in this cohort may identify
a potential intrinsic association between anesthetics and
sleep disturbances.

Dexmedetomidine is a potent, highly selective
a2-adrenoceptor agonist with sedative, analgesic, anxio-
lytic, sympatholytic, and opioid-sparing properties. Dex-
medetomidine induces a unique sedative response with
an easy transition from sleep to wakefulness, allowing the
patient to be cooperative and communicative when stim-
ulated [6]. Basic research has shown that dexmedetomi-
dine induces deep sedation similar to physical sleep and
helps maintain forebrain connectivity, which is likely to
result in less delirium after surgery [7]. Compared with
propofol anesthesia, saliency networks and thalamic con-
nectivity with key nodes of arousal were relatively pre-
served in dexmedetomidine-induced unresponsiveness,
which was similar to N3 physical sleep [8, 9]. This has
been demonstrated to be potentially beneficial in restor-
ing sleep disturbance in the early stage of hepatic enceph-
alopathy [10]. Furthermore, clinical trials have shown
that dexmedetomidine-soaked nasal packing can improve

sleep quality after nasal endoscopic surgery [11]. Recent
studies have indicated that dexmedetomidine may regu-
late sleep—wake cycle abnormalities in the early stages of
injury associated with surgical trauma [12]. Nevertheless,
few studies have evaluated the effects of general anesthe-
sia as an independent factor (timing and concentration)
on postoperative sleep quality and recovery time, and
the effects of prophylactic dexmedetomidine administra-
tion on anesthesia-associated sleep disturbances have not
been elucidated.

Objectives {7}

The objective of this study is to investigate the incidence
of propofol-associated sleep disturbance in young and
middle-aged women and to evaluate the efficacy of a
combined anesthetic protocol in preventing postopera-
tive sleep disturbances.

Trial design {8}

This is a randomized, controlled trial in female patients
undergoing propofol-based anesthesia regimen. A flow-
chart of the study design is presented in Fig. 1. Prior
to the commencement of the study, informed consent
will be obtained from patients at the anesthetic clinic
and subsequently assessed by a senior anesthesiologist.
Recruited patients will be assigned wearable devices that
monitored their objective sleep quality for nine consecu-
tive days, from 2 days before general anesthesia to 7 days
after surgery. Before the experiment, they are randomly
divided into three groups, which are given dexmedeto-
midine 0.5 mg/kg, 0.2 mg/kg, and the same amount of
normal saline, respectively, to observe the postoperative
situation. Subjective sleep quality is determined accord-
ing to the Pittsburgh Sleep Quality Index (PSQI) and
Athens Insomnia Scale (AIS) completed by the patients,
while anxiety and depression is assessed according to the
Hospital Anxiety and Depression Scale (HADS) com-
pleted by the patients after surgery.
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Treatment and assessment

A
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) Randomization
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hysteroscopy inclusion o

Control group: Conventional anesthesia
with propofol based TIVA

Intervention groups: pre-operation with
intranasal dexmedetomidine 0.2ug/kg or
0.5ug/kg plus propofol based TIVA
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Fig. 1 Study outline. TIVA, total intravenous anesthesia. The first assessment was conducted in the anesthesia clinic and after surgery

through on-site or telephone visits

Methods: participants, interventions,

and outcomes

Study setting {9}

This RCT will be conducted in the First Affiliated Hos-
pital of Xiamen University, China.

Eligibility criteria {10}
Inclusion criteria:

1. Patients undergoing hysteroscopy in the hospital.

2. Age must be at least 23 years old.

3. American Society of Anesthesiologists Classification
(ASA) I-II.

4. No significant cardiovascular disease, liver, or kidney
function within normal limits.

5. Fully informed about the study and willing to partici-
pate by signing the informed consent form.

Exclusion criteria:

1. ASA III-1V, severe cardiovascular disease, or poor
physical condition.

2. A history of mental illness.

3. A history of sedative or antipsychotic drug use (neu-
roinhibitors, anxiolytics, antidepressants, benzodiaz-
epines) for any reason.

4. A history of sleep disorders or night shifts.

5. Surgical complications (bleeding, reoperation, men-
ingitis).

6. Nasal deformity or nasal trauma.

Who will take informed consent? {26a}

Prior to undergoing hysteroscopy, all patients are inter-
viewed by a trained anesthetist in the anesthetic clinic.
At the end of the visit, patients will be given general
information and will be asked to sign an informed con-
sent form if they decide to participate.

Additional consent provisions for collection and use

of participant data and biological specimens {26b}

No human biological specimens will be collected at all.
During the experiment, participants’ questionnaires
and monitoring data will be stored on a secure server
by the lead investigator, and seeking such informed
consent is a condition of participation.

Interventions

Explanation for the choice of comparators {6b}

The comparator will be normal saline (NaCl 0.9%). To
meet the requirement for blinding, it is not possible to
use a blank control. Instead, saline is selected as pla-
cebo comparator. Saline is a transparent liquid that can
also be employed to rinse the nasal passages, thereby
ensuring the utmost safety for patients.

Intervention description {11a}

In this study, all subjects meeting the inclusion crite-
ria will be randomly assigned to one of three groups.
The study will include three groups: DEX 0.2 group
(0.2 pg/kg dexmedetomidine), DEX 0.5 group (0.5 ug/
kg dexmedetomidine), and control group (equiva-
lent volume of normal saline). All dexmedetomidine
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solutions will be diluted to 0.6 ml at different doses
and prepared by a senior nurse who is not involved
in the follow-up. All patients will receive no preop-
erative medication. On arrival in the waiting room,
all patients will be examined and receive an intranasal
spray of a total volume of 0.6 ml 25 min before anes-
thesia. Patients, anesthetists, gynecologists, and nurses
are all blinded to group allocation. Patients receive a
20G intravenous cannula with lactated Ringer’s solu-
tion. Heart rate, non-invasive blood pressure, electro-
cardiogram, and SpO2 and BIS are monitored during
hysteroscopic procedures. Propofol is administered via
the TCI infusion system using the Marsh pharmacoki-
netic parameters with a target plasma concentration
of 3.2 ng/ml in three groups. The initial starting dose
of propofol is based on the results of our pre-test and
BIS. If the target was achieved and the BIS was<50,
remifentanil is given at 1 pg/kg by pump and LMA is
then placed. During the hysteroscopy, TCI regulates
according to the Dixon up and down method, which
is firstly described in 1965. TCI will be upregulated by
0.1-0.2 when patients have a somatic response (unin-
tended movement of the angulus oris or limbs) during
cervical dilation. In the absence of limb movement, the
subsequent target plasma concentration is reduced by
0.1 ng/ml. Emergency equipment and drugs are avail-
able at all times. In the PACU, pain scores are assessed
by a trained anesthesia nurse who is blinded to group
allocation. The Numerical Rating Scale (NRS) is used
every 10 min immediately after extubation. For scores
of 3 or more, flurbiprofen 50 mg is administered until
the patient is relieved.

Criteria for discontinuing or modifying allocated
interventions {11b}

The intervention can be discontinued at the participants’
request or following the occurrence of a related serious
adverse event.

Strategies to improve adherence to interventions {11c}

To improve patient compliance, our researchers will
supervise the implementation of the intraoperative pro-
tocol during the study. There is a fixed follow-up staff
after the operation. Patients who are discharged early will
be followed up by telephone.

Relevant concomitant care permitted or prohibited
during the trial {11d}
No concomitant care is permitted during this trial.

Provisions for post-trial care {30}
If participants suffer any harm from the trial, they will be
treated according to the standard medical procedures.
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Outcomes {12}

The primary outcome is the incidence of PSD, which
is evaluated using the PSQI and AIS on postoperative
days (POD) 1, 3, and 7. Postoperative sleep disturbance
is defined as having PSQI score higher than 11 or AIS
score of 6 points or higher, indicating that sleep is repeat-
edly interrupted throughout the night, or even worse.
The score below 70 measured by smartwatches will be
thought of as a screening complementary indicator. The
secondary outcomes included postoperative pain scores
at rest and on movement at 24 h (using VAS), postopera-
tive remedial analgesic and sedative-hypnotics consump-
tion within 24 h, and anxiety and depression scores on
POD 1, 3, and 7 (using HADS).

Postoperative complications, including nausea and
vomiting, dizziness, itching, and nightmares, are noted
and treated accordingly. In addition, surgery and anesthe-
sia duration, consumption of intraoperative remifentanil,
estimated infusion volume, blood loss and urine output,
laryngeal mask removal time (the time from the end of
surgery to airway removal of laryngeal mask), and length
of stay in the post-anesthesia care unit are also recorded.

Participant timeline {13}
See Table 1.

Sample size {14}

Based on the incidence of POD in patients undergoing
gynecological surgery was up to 31.4% [12], the sample
size of 150 participants (50 per group) was determined
using G*Power software (version 3.1.9.2) based on the
input parameters of a power of 0.80, an « level of 0.05,
and repeated-measures analyses of variance (ANOVAs)
with within-between interaction statistical tests. A 10%
withdrawal and loss to follow-up has been taken into
account.

Recruitment {15}

All patients undergoing hysteroscopy at the First Affili-
ated Hospital of Xiamen University are evaluated by sen-
ior anesthesiologist in the pre-anesthesia clinic. If the
patient meets the criteria, he will be fully informed with
the clinical trial and be offered the possibility to enroll in
the study. Recruitment is expected to be completed in 3
to 6 months.

Assignment of interventions: allocation

Sequence generation {16a}

Patients will be randomized via a remote web-based
randomization system (OxMar Software, Oxford Mini-
mization and Randomization, an open-source software)
[13], which ensures a concealed allocation sequence.
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Table 1 Schedule of enrolment, interventions, and assessments
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STUDY PERIOD

Post-allocation days

Enrolment Allocation

Close-
out

The day before | The surgery
surgery day t1 t3 t7
-t2 0

TIMEPOINT

Out of the
hospital

ENROLMENT:

Eligibility screen X

Informed consent X

Patient Instruction X X X

Allocation X

INTERVENTIONS:

Intervention ‘ ‘ X ‘ ‘ ‘

ASSESSMENTS:

Pittsburgh Sleep Quality X X
Index (PSQI)

Athens Insomnia Scale X X
(AIS)

Sleep Quality with smart

watch

Hospital Anxiety and X X
Depression Scale (HADS)

Postoperative remedial
analgesic and sedative- X
hypnotics consumption

Visual analogue scale X
(VAS)

The participants will have the appointments and con-
trols as in our usual clinical practice.

Concealment mechanism {16b}

In accordance with the principle of blinding, an equal
quantity of saline is employed for the control group,
given that all fluids are colorless. A nurse who is not
involved in the study will load the study drugs into the
same 1-ml syringe according to the groupings and the
information is contained in sequentially numbered
sealed envelopes.

Implementation {16¢}

The computer will generate the allocation sequence. A
senior anesthesiologist in anesthesia clinic will screen
and recruit eligible patients. Blinded nurses will partici-
pate in the intervention and control drug allocation.

Assignment of interventions: blinding

Who will be blinded {17a}

All anesthetists and other study participants, as well as
the patients, are blinded to the group allocation.

Procedure for unblinding if needed {17b}
In the event of a medical emergency, it may be neces-
sary to remove the blinding proper treatment. This

decision must be endorsed by the attending physician
and recorded in the protocol, with the utmost considera-
tion given to minimizing bias and ensuring data quality.

Data collection and management

Plans for assessment and collection of outcomes {18a}

An independent advanced nurse will follow the patients
for postoperative pain and complications. They also make
assessments based on several measurement forms (PSQI,
AIS, HADS) filled out by patients.

The PSQI score ranges from O to 21, wherein 0-5 rep-
resents excellent or good sleep and 16-21 represents
the inability to fall asleep all night [14]. The AIS is a psy-
chometric questionnaire to quantify sleep difficulties
according to the International Statistical Classification of
Diseases and Related Health Problems, Tenth Revision
criteria. The AIS consists of 8 items: waking up at night,
sleep induction, final awakening, total sleep duration,
sleep quality, well-being, functional ability, and daytime
sleepiness. The AIS score ranges from 0 to 24 points, and
a total score of 6 points or higher indicates a diagnosis of
insomnia [15]. The VAS score ranges from 0 (indicating
no pain) to 10 (indicating intolerable pain) points [16].
The HADS consists of 14 questions, with 7 items each for
the anxiety and depression subscales. The score for each
item ranges from 0 to 3 points, and scores are summed to
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yield a separate score for anxiety (HADS-A) and depres-
sion (HADS-D). Scores of 8 points or higher are diag-
nosed as depression or anxiety [17].

Data for all items are recorded in the medical record
and allocated to the researcher. The principal investiga-
tor or co-investigator approve each patient’s recorded
observation and assessment data after double-checking
the content. If there is any doubt about the data, the
researcher will contacted. In this study, the monitoring
will be carried out in accordance with the study plan and
the procedures will be monitored continuously to ensure
the research process.

Plans to promote participant retention and complete
follow-up {18b}

Patients will be fully informed of information and follow-
up times. A researcher will be sent to visit the patient
regularly. If the patient is discharged early, a telephone
follow-up will be conducted. If intermediate patient fol-
low-up data is missing, labeling is required.

Data management {19}

All the data will be collected and sent to the principal
investigator, who will store it online on a secure server
(Baidu Cloud Disk, https://pan.baidu.com/). Only the
principal investigator will have access to all the data. If
other researchers wish to obtain data pertinent to this
study, they are invited to the PI by email once the study
has been completed.

Confidentiality {27}

This trial will follow the Personal Information Protec-
tion Law of China. The database will be kept confidential
and anonymous. It records the specific codes of patients
rather than their full names. In presentations or publi-
cations arising from this study, information will be pro-
vided in such a way that patients cannot be identified. No
study details can be disclosed to unauthorized third par-
ties without prior approval.

Plans for collection, laboratory evaluation, and storage
of biological specimens for genetic or molecular analysis
in this trial/future use {33}

Not applicable. No human specimens will be collected.

Statistical methods

Statistical methods for primary and secondary outcomes
{20a}

SPSS software (version 23.0. Chicago, IL, USA) will be
used for statistical analysis. The Kolmogorov—Smirnov
test will be used to assess the distribution of variables.
Quantitative data will be expressed as mean+SD or
median and interquartile range, while categorical data

Page 6 of 9

will be expressed as percentages (%). Independent z-tests
will be employed to assess the statistical significance of
differences in continuous variables, while Fisher exact
tests or x* tests will be used to compare patient charac-
teristics. VAS scores will be evaluated using the Mann—
Whitney test and the x* test for categorical variables.
The difference will be considered statistically significant
(P<0.05).

Interim analyses {21b}

The lead researcher will submit an interim report every
12 months, which is reviewed annually by the Scientific
Research Department of the First Affiliated Hospital
of Xiamen University. The review process will be inde-
pendent of investigators and sponsors.

Methods for additional analyses (e.g., subgroup analyses)
{20b}

Descriptive statistics will be provided for safety data.
The number of patients reporting any AEs or supposed
serious adverse events (SAEs) and the occurrence of
specific SAEs will be tabulated.

Methods in analysis to handle protocol non-adherence

and any statistical methods to handle missing data {20c}

In the event of participants dropping out during the
intervention period, they will not be excluded due to the
intention-to-treat principle. Furthermore, in instances
where data is missing, the continuation of observations
(LOCF) method will be employed, with the last recorded
observation prior to the data gap serving as a substitute.

Plans to give access to the full protocol, participant-level
data, and statistical code {31c}

The plans of this study are available on the clinical trial
registration website.

Oversight and monitoring

Composition of the coordinating center and trial steering
committee {5d}

The coordinating center consists of clinicians from the
Department of Anesthesiology of the First Affiliated Hos-
pital of Xiamen University. The principal investigators
will supervise this trial and be responsible for the medi-
cal responsibility of patients. The data manager will col-
lect the data carefully. The study coordinator will register
this trial and coordinate study visits and safety reporting.
There is no trial steering committee (TSC) for this trial.

Composition of the data monitoring committee, its role
and reporting structure {21a}

The safety of the trial participants will be ensured by the
institutional review board and the study team as they
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monitor the ethical conduct of this study, ensuring that
the trial is implemented according to the protocol and
that data are collected appropriately.

A data monitoring committee is not required, because
dexmedetomidine is routinely administered for anesthe-
sia and the whole process is supervised by anesthetists
and nurses.

Adverse event reporting and harms {22}

This pharmacological intervention has already been used
in clinical practice. And it is done under the supervision
of an anesthetist and a nurse in the post-anesthesia unit.
Any emergency situation will be dealt with promptly.

Frequency and plans for auditing trial conduct {23}

The researchers (HS. Chen and B. Yang) will regularly
analyze the data to make adjustments. The monitoring
will be carried out in accordance with the study plan and
the procedures will be monitored continuously to ensure
the research process.

Plans for communicating important protocol amendments
to relevant parties (e.g., trial participants, ethical
committees) {25}

Any important protocol amendments will be communi-
cated to the initiating study sponsor at first. The principal
investigator will then notify the study centers. A copy of
the revised protocol will be sent to the principal investiga-
tor and will be added to the Investigator Site File. Protocol
modifications will be updated as they occur in Clinical Tri-
als.gov. Documentation will be provided to study sites for
their local review and implementation as required. Fur-
thermore, any deviations from the study protocol will be
fully documented using a breach report form.

Dissemination plans {31a}

This study will be published as an article in an interna-
tional journal for peers to understand. Other interested
researchers may consult the data of this experiment for
further research.

Discussion

This study is an interventional study to investigate the
effects of target concentration of a single anesthetic
exposure on postoperative sleep disturbance in female
patients. The study also examines the potential of dex-
medetomidine to reduce the incidence of POSD.

It is becoming increasingly evident that general anes-
thesia exerts a significant influence on postoperative sleep
rhythm and/or circadian rhythm [18]. The incidence of
postoperative sleep disturbance in patients undergoing
general anesthesia and opioids is demonstrably higher
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than in patients undergoing regional anesthesia. Even in
case of minor surgery or optimal postoperative analgesia,
patients frequently experience sleep disturbance for up
to 7 days following short-term exposure to propofol dur-
ing endoscopy. Clinical research demonstrated that post-
operative complications, such as postoperative fatigue
syndrome, altered mental status, and cardiovascular acci-
dents, are closely related to postoperative sleep distur-
bance [19, 20]. Consequently, improving sleep quality has
a profound effect on postoperative recovery.

It has been demonstrated that surgical procedures
under general anesthesia result in a significant phase shift
in the diurnal sleep—wake rhythm and a deterioration in
sleep quality [21]. Furthermore, it has been shown that
traumatic surgical stress has a direct effect on the central
nervous system, significantly altering sleep architecture
and neurotransmitters. In addition, the role of anesthet-
ics in inducing and exacerbating sleep disturbance has
been suggested. To elucidate the clinical significance
of anesthesia-related sleep disturbance, both biological
investigations and clinical trials are necessary. It may also
be important to develop a protocol that addresses the
potential for sleep disturbance after general anesthesia.
In animal studies, the majority of general anesthetics are
either NMDA antagonists or GABA agonists that acti-
vate NMDA or GABA receptors in the suprachiasmatic
nucleus [22]. This results in a shift of the diurnal rhythm,
with the onset of melatonin secretion occurring at an ear-
lier or later point in the day. Furthermore, observational
studies in humans have also shown delayed melatonin
secretion and glucocorticoid release [23]. The potential
disruption of the circadian timing system resulting from
sleep irregularity during anesthesia may have a negative
impact on human health and may hinder an individual’s
ability to recover from surgery [24]. Female patients are
more likely to report emotional distress prior to surgery,
and in our previous research, they were more likely to
report sleep disturbance over the following 3 days. To
enhance the precision of measurement, it is essential to
examine the concentration-effect AUC of propofol in
minor or non-apparent surgical procedures.

Hysteroscopic surgery is becoming increasingly pop-
ular in the twenty-first century due to its enhanced
convenience and efficacy in women’s gynecological
examinations and treatments. Given the brief anesthetic
and surgical periods, and the minimally invasive nature
of the procedure, both patients and physicians frequently
fail to recognize the occurrence of postoperative sleep
disorders. Previous studies indicated that women are at
an increased risk of developing sleep disorders [5]. Inter-
estingly, the study found that younger women undergo-
ing hysterectomy were more likely to wake up during the
night than older women [25]. Additionally, menopausal
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women exhibited poorer sleep trajectories than postmen-
opausal women [26]. Therefore, it is important to investi-
gate the potential sleep issues associated with short-line
hysteroscopy surgery in young and middle-aged women.

The administration of low-dose nocturnal dexmedeto-
midine may enhance postoperative sleep quality on the
first night in the intensive care unit by maintaining fore-
brain connectivity. A small study found that daytime use
of dexmedetomidine may be more effective than night-
time use in improving postoperative sleep quality in
patients aged 30 to 55 years undergoing laparoscopic sur-
gery. These studies indicate that the use of dexmedetomi-
dine may be a viable strategy for surgical patients [27]. If
we can determine the effect of low-dose dexmedetomi-
dine on propofol-associated sleep disturbance, we may
not only improve postoperative recovery, but also ensure
the optimal use of anesthetics in clinical practice.

Trial status

Protocol version #3, June 15, 2020. Registered at Clinical-
Trials.gov, ID: NCT06281561. Currently recruiting. The
trial start date was April 2024 and will be completed in
May 2025.

Abbreviations

TIVA Total intravenous anesthesia

REM Rapid eye movement

ASA American Society of Anesthesiologists
DEX Dexmedetomidine

BIS Bispectral index

TCl Target-controlled infusion

POD Postoperative sleep disorder

NMDA  N-methyl-D-aspartate
GABA  Gamma-aminobutyric acid
AUC Area under the plasma concentration—time curve

Acknowledgements

We would like to thank all stakeholders, including patients and researchers,
who provided valuable insights into this study protocol. Finally, we thank and
acknowledge the funder.

Authors’ contributions {31b}

B.Y.and J.C. conceived and designed the study; X.L. and L.Y. completed the
ethical approval; X.L. and B.Y. wrote the paper. LW. calculated the sample size
and will involve the grouping work. All authors read and approved the final
manuscript.

Funding {4}

This work was supported by the Natural Science Foundation of Fujian
Province (2022J011369), Xiamen Medical and Health Guidance Project
(35027202247D1023), Special Fund for Scientific Research of Wu Jieping
Medical Foundation (320.6750.2024-05-50), and Fujian Research and Training
Grants for Young and Middle-aged Leaders in Healthcare (to Bin Yang).

Availability of data and materials {29}
The datasets used and/or analyzed after completing the current study will be
available from the corresponding author by reasonable request.

Page 8 of 9

Declarations

Ethics approval and consent to participate {24}

The formulation of this research protocol conforms to the relevant require-
ments of the Declaration of Helsinki of the World Medical Association. The
study protocol was approved by the Ethics Committee of the First Hospital
of Xiamen University (No. XMFHIIT-20235L030) and has been registered in
the ClinicalTrials.gov system (ID: NCT06281561). All participants signed the
informed consent form.

Consent for publication {32}

Written informed consent for publication was obtained from all participants.
The Trial Team would be willing to provide copies of blank Consent Forms and
Participant Information Sheets upon request.

Competing interests {28}
The authors declare no competing interests.

Author details

'Department of Anesthesiology, The First Affiliated Hospital of Xiamen Univer-
sity, Fujian 361000, China. 2Departmen‘[ of Anesthesiology, The First Affiliated
Hospital of Fujian Medical University, Fujian 350005, China. *School of Clinical
Medicine, Fujian Medical University, Fujian 350000, China.

Received: 26 May 2024 Accepted: 3 July 2024
Published online: 15 July 2024

References

1. Moody OA, Zhang ER, Vincent KF, Kato R, Melonakos ED, Nehs CJ, et al.
The Neural Circuits Underlying General Anesthesia and Sleep. Anesthesia
and analgesia. 2021;132(5):1254-64. https://doi.org/10.1213/ane.00000
00000005361.

2. Lin D,Huang X, Sun’Y, Wei C, Wu A. Perioperative sleep disorder: a review.
Front Med (Lausanne). 2021;8:640416. https://doi.org/10.3389/fmed.2021.
640416.

3. LeiM, Zhang P LiuY,FuF,Ye L, ZhuT. Propofol and sufentanil may affect
the patients’sleep quality independently of the surgical stress response: a
prospective nonrandomized controlled trial in 1033 patients’under-
gone diagnostic upper gastrointestinal endoscopy. BMC Anesthesiol.
2017;17(1):53. https://doi.org/10.1186/512871-017-0341-3.

4. Dispersyn G, Touitou Y, Coste O, Jouffroy L, Lleu JC, Challet E, et al.
Desynchronization of daily rest-activity rhythm in the days following
light propofol anesthesia for colonoscopy. Clin Pharmacol Therapeut.
2009;85(1):51-5. https://doi.org/10.1038/clpt.2008.179.

5. Van Someren EJW. Brain mechanisms of insomnia: new perspectives on
causes and consequences. Physiol Rev. 2021;101(3):995-1046. https://doi.
0rg/10.1152/physrev.00046.2019.

6. Huang X, Lin D, Sun’Y, Wu A, Wei C. Effect of dexmedetomidine on
postoperative sleep quality: a systematic review. Drug Design Dev Ther.
2021;15:2161-70. https://doi.org/10.2147/dddt.5304162.

7. QiuG,WuY,Yang Z LiL, Zhu X, Wang V, et al. Dexmedetomidine activa-
tion of dopamine neurons in the ventral tegmental area attenuates the
depth of sedation in mice. Anesthesiology. 2020;133(2):377-92. https://
doi.org/10.1097/aln.0000000000003347.

8. Yue XF,Wang AZ, Hou YP, Fan K. Effects of propofol on sleep architecture
and sleep-wake systems in rats. Behaviour Brain Res. 2021;411:113380.
https://doi.org/10.1016/j.bbr.2021.113380.

9. Banks M, Krause BM, Endemann CM, Campbell DI, Kovach CK, Dyken ME,
et al. Cortical functional connectivity indexes arousal state during sleep
and anesthesia. Neurolmage. 2020;211:116627. https://doi.org/10.1016/].
neuroimage.2020.116627.

10. Padiyara TV, Bansal S, Jain D, Arora S, Gandhi K. Dexmedetomidine versus
propofol at different sedation depths during drug-induced sleep endos-
copy: a randomized trial. Laryngoscope. 2020;130(1):257-62. https://doi.
0rg/10.1002/lary.27903.

11. Wang, ShuaiY, Qiu F, He J, Zhuang S. Dexmedetomidine-soaked nasal
packing can reduce pain and improve sleep quality after nasal endo-
scopic surgery: a double-blind, randomized, controlled clinical trial. Sleep


https://doi.org/10.1213/ane.0000000000005361
https://doi.org/10.1213/ane.0000000000005361
https://doi.org/10.3389/fmed.2021.640416
https://doi.org/10.3389/fmed.2021.640416
https://doi.org/10.1186/s12871-017-0341-3
https://doi.org/10.1038/clpt.2008.179
https://doi.org/10.1152/physrev.00046.2019
https://doi.org/10.1152/physrev.00046.2019
https://doi.org/10.2147/dddt.S304162
https://doi.org/10.1097/aln.0000000000003347
https://doi.org/10.1097/aln.0000000000003347
https://doi.org/10.1016/j.bbr.2021.113380
https://doi.org/10.1016/j.neuroimage.2020.116627
https://doi.org/10.1016/j.neuroimage.2020.116627
https://doi.org/10.1002/lary.27903
https://doi.org/10.1002/lary.27903

Li et al. Trials (2024) 25:480

20.

21

22.

23.

24.

25.

26.

27.

Breathing=Schlaf & Atmung. 2021;25(4):2045-52. https://doi.org/10.
1007/511325-021-02342-y.

Duan G, Wang K, Peng T, Wu Z, Li H. The effects of intraoperative dexme-
detomidine use and its different dose on postoperative sleep disturbance
in patients who have undergone non-cardiac major surgery: a real-world
cohort study. Nat Sci Sleep. 2020;12:209-19. https://doi.org/10.2147/nss.
$239706.

O'Callaghan CA. OxMaR: open source free software for online minimiza-
tion and randomization for clinical trials. PLoS One. 2014;9(10):e110761.
https://doi.org/10.1371/journal.pone.0110761.

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pitts-
burgh sleep quality index: a new instrument for psychiatric practice and
research. Psych Res. 1989,28(2):193-213. https://doi.org/10.1016/0165-
1781(89)90047-4.

Soldatos CR, Dikeos DG, Paparrigopoulos TJ. Athens Insomnia Scale:
validation of an instrument based on ICD-10 criteria. J Psychosom Res.
2000;48(6):555-60. https://doi.org/10.1016/50022-3999(00)00095-7.

Price DD, McGrath PA, Rafii A, Buckingham B. The validation of visual ana-
logue scales as ratio scale measures for chronic and experimental pain.
Pain. 1983;17(1):45-56. https://doi.org/10.1016/0304-3959(83)90126-4.
Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
psychiatrica Scandinavica. 1983;67(6):361-70. https://doi.org/10.1111/j.
1600-0447.1983.tb09716.X.

Cai S, Tang AC, Luo TY, Yang SC, Yang H, Liu CX, et al. Effect of basal fore-
brain somatostatin and parvalbumin neurons in propofol and isoflurane
anesthesia. CNS Neurosci Therapeut. 2021;27(7):792-804. https://doi.org/
10.1111/cns.13635.

Su X, Wang DX. Improve postoperative sleep: what can we do? Curr Opin
Anaesthesiol. 2018;31(1):83-8. https://doi.org/10.1097/ac0.0000000000
000538.

Jee HJ, Shin W, Jung HJ, Kim B, Lee BK, Jung YS. Impact of sleep disorder
as a risk factor for dementia in men and women. Biomol Therapeut.
2020;28(1):58-73. https://doi.org/10.4062/biomolther.2019.192.

Mizuno T, Higo S, Kamei N, Mori K, Sakamoto A, Ozawa H. Effects of
general anesthesia on behavioral circadian rhythms and clock-gene
expression in the suprachiasmatic nucleus in rats. Histochem Cell Biol.
2022;158(2):149-58. https://doi.org/10.1007/500418-022-02113-0.

ShiY, Xiao D, Dai L, Si Y, Fang Q, Wei X. The hypnotic effect of propofol
involves inhibition of GABAergic neurons in the lateral hypothalamus.
Neuroreport. 2019;30(14):927-32. https://doi.org/10.1097/wnr.00000
00000001292.

Guo R, Ye J, Liao B, Luo X, Rao P. The relationship between anesthesia and
melatonin: a review. Front Pharmacol. 2023;14:1255752. https://doi.org/
10.3389/fphar.2023.1255752.

Hillman DR, Carlucci M, Charchaflieh JG, Cloward TV, Gali B, Gay PC, et al.
Society of Anesthesia and Sleep Medicine position paper on patient
sleep during hospitalization. Anesthes Analges. 2023;136(4):814-24.
https://doi.org/10.1213/ane.0000000000006395.

Palesh OG, Roscoe JA, Mustian KM, Roth T, Savard J, Ancoli-Israel S, et al.
Prevalence, demographics, and psychological associations of sleep
disruption in patients with cancer: University of Rochester Cancer Center-
Community Clinical Oncology Program. J Clin Oncol. 2010;28(2):292-8.
https://doi.org/10.1200/jc0.2009.22.5011.

Li CC, Tsai YF, Chang TC, Chen L. Associations among menopausal symp-
toms, sleep and fatigue in Taiwanese women with endometrial cancer.
Eur J Cancer Care. 2017;26(5).https://doi.org/10.1111/ecc.12559

Wu'Y, Miao Y, Chen X, Wan X. A randomized placebo-controlled double-
blind study of dexmedetomidine on postoperative sleep quality in
patients with endoscopic sinus surgery. BMC Anesthesiol. 2022,22(1):172.
https://doi.org/10.1186/512871-022-01711-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9


https://doi.org/10.1007/s11325-021-02342-y
https://doi.org/10.1007/s11325-021-02342-y
https://doi.org/10.2147/nss.S239706
https://doi.org/10.2147/nss.S239706
https://doi.org/10.1371/journal.pone.0110761
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/s0022-3999(00)00095-7
https://doi.org/10.1016/0304-3959(83)90126-4
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1111/cns.13635
https://doi.org/10.1111/cns.13635
https://doi.org/10.1097/aco.0000000000000538
https://doi.org/10.1097/aco.0000000000000538
https://doi.org/10.4062/biomolther.2019.192
https://doi.org/10.1007/s00418-022-02113-0
https://doi.org/10.1097/wnr.0000000000001292
https://doi.org/10.1097/wnr.0000000000001292
https://doi.org/10.3389/fphar.2023.1255752
https://doi.org/10.3389/fphar.2023.1255752
https://doi.org/10.1213/ane.0000000000006395
https://doi.org/10.1200/jco.2009.22.5011
https://doi.org/10.1111/ecc.12559
https://doi.org/10.1186/s12871-022-01711-8

	Study on the preventive effect of dexmedetomidine on anesthetic associated sleep disturbance in young to middle-aged female patients undergoing hysteroscopy: a study protocol for a crossover randomized controlled trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Introduction
	Background and rationale {6a}

	Objectives {7}
	Trial design {8}
	Methods: participants, interventions, and outcomes
	Study setting {9}
	Eligibility criteria {10}
	Who will take informed consent? {26a}
	Additional consent provisions for collection and use of participant data and biological specimens {26b}

	Interventions
	Explanation for the choice of comparators {6b}
	Intervention description {11a}
	Criteria for discontinuing or modifying allocated interventions {11b}
	Strategies to improve adherence to interventions {11c}
	Relevant concomitant care permitted or prohibited during the trial {11d}
	Provisions for post-trial care {30}
	Outcomes {12}
	Participant timeline {13}
	Sample size {14}
	Recruitment {15}

	Assignment of interventions: allocation
	Sequence generation {16a}
	Concealment mechanism {16b}
	Implementation {16c}

	Assignment of interventions: blinding
	Who will be blinded {17a}
	Procedure for unblinding if needed {17b}

	Data collection and management
	Plans for assessment and collection of outcomes {18a}
	Plans to promote participant retention and complete follow-up {18b}
	Data management {19}
	Confidentiality {27}
	Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in this trialfuture use {33}

	Statistical methods
	Statistical methods for primary and secondary outcomes {20a}
	Interim analyses {21b}
	Methods for additional analyses (e.g., subgroup analyses) {20b}
	Methods in analysis to handle protocol non-adherence and any statistical methods to handle missing data {20c}
	Plans to give access to the full protocol, participant-level data, and statistical code {31c}

	Oversight and monitoring
	Composition of the coordinating center and trial steering committee {5d}
	Composition of the data monitoring committee, its role and reporting structure {21a}
	Adverse event reporting and harms {22}
	Frequency and plans for auditing trial conduct {23}
	Plans for communicating important protocol amendments to relevant parties (e.g., trial participants, ethical committees) {25}

	Dissemination plans {31a}
	Discussion
	Trial status
	Acknowledgements
	References


