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ABSTRACT

INTRODUCTION Perioperative sleep disorders constitute a recognized risk factor for multiple postoperative
complications. Although dexmedetomidine (DEX) has been clinically employed to enhance perioperative
sleep quality, its optimal administration protocol for postoperative sleep improvement remains undetermined.
AIM The aim of this study was to comparatively evaluate the therapeutic effect of distinct perioperative
DEX administration strategies on postoperative sleep quality in patients undergoing elective gastroin-
testinal tumor resection via laparoscopy.

MATERIALS AND METHODS A total of 48 patients undergoing laparoscopic gastrointestinal resection
between September 2024 and January 2025 were enrolled and randomly allocated to the intraopera-
tive continuous DEX infusion group (group I; n = 24) and the group with DEX added to postoperative
intravenous analgesia (group P; n = 24) using a double-blind method. Sleep quality was assessed using
the Numerical Rating Scale during the first 3 postoperative days. A comparative analysis of intergroup
differences in postoperative sleep quality was performed.

RESULTS Out of the 48 randomized participants, 47 were included in the analysis, as 1 patient from
group P withdrew informed consent postoperatively. Baseline data were balanced between the 2 groups.
In comparison with group |, on postoperative day 1, group P exhibited considerably higher sleep quality
scores (P = 0.045), lower blood glucose levels at skin suture completion (P <0.001), higher intraopera-
tive norepinephrine doses (P <0.001), and reduced intraoperative blood loss (P = 0.03). Multivariable
linear regression identified group assignment (P = 0.03) and sex (P = 0.02) as significant predictors
of sleep quality on postoperative day 1.

concLusions  As compared with intraoperative continuous DEX infusion, addition of DEX to postop-
erative analgesia in laparoscopic gastrointestinal tumor surgery has better outcomes with regard to
sleep quality on postoperative day 1. These findings suggest potential advantages of postoperative DEX
administration in perioperative management.

INTRODUCTION Studies have shown that up to
60% of patients undergoing surgery experience
postoperative sleep disorders, with the rapid eye
movement stage tending to decrease or disap-
pear completely during the first night after sur-
gery, while exhibiting rebound intensity and du-
ration over subsequent nights.!? Postoperative

slow-wave sleep is significantly reduced, and
these sleep disorders and architectural disrup-
tions strongly correlate with multisystem dys-
function, including neurological complications,
such as postoperative delirium and cognitive dys-
function. Improving postoperative sleep quality
in surgical patients can mitigate or even prevent
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complications triggered by sleep disturbances,
thereby enhancing prognosis and quality of life.*-

In the central nervous system (CNS), catechol-
aminergic neurons in the locus coeruleus (LC)—
the primary source of norepinephrine (NE)—ex-
hibit extensive cortical synaptic projections, while
adrenergic neurons in the medullary reticular for-
mation (expressing 1/ B2 receptors) drive CNS-
-wide alertness via al receptor activation, con-
trasting with presynaptic inhibitory/sedative
effects of o2 receptors.’

o2 adrenergic receptor agonists improve sleep
quality by activating o2 receptors to reduce depo-
larization rates of LC neurons in the CNS, thereby
decreasing arousal-promoting adrenergic inputs
to the cerebral cortex, basal forebrain, thalamus,
and hypothalamic preoptic area. This reduced sig-
naling activates sleep-active neurons that inhib-
it brainstem arousal nuclei via y-aminobutyric
acid and galanin secretion, while directly target-
ing noradrenergic neurons in the thalamus and
basal forebrain to promote sleep.?

Dexmedetomidine (DEX) mimics natural sleep
pathways through central a2 adrenergic recep-
tor activation, directly increasing nonrapid eye
movement stage N3 (deep sleep) duration,with
its postoperative analgesic pump-mediated se-
dation extending into recovery to reduce awak-
enings and enhance subjective sleep perception.®

Current studies on using DEX to improve post-
operative sleep quality primarily focus on 2 ad-
ministration methods: intraoperative continu-
ous intravenous infusion or postoperative addi-
tion to a patient-controlled intravenous analgesia
(PCIA) pump, yet reported sleep quality improve-
ments remain inconsistent across trials.'0-1313.14
The mechanism by which each of these 2 drug reg-
imens improves sleep quality is unclear. The ab-
sence of direct comparisons between these DEX
application modes prompted our randomized tri-
al design to identify the optimal perioperative
administration strategy, while exploring under-
lying mechanisms.

AIM  The study aimed to compare the therapeu-
tic impact of distinct perioperative DEX admin-
istration strategies on postoperative sleep qual-
ity in patients undergoing elective gastrointesti-
nal tumor resection via laparoscopy.

MATERIALS AND METHODS Trial design This ran-
domized controlled trial compared continuous in-
traoperative DEX infusion (group I) with postop-
erative addition of DEX to intravenous analgesia
(group P) to assess their effects on early postop-
erative sleep quality in gastrointestinal tumor pa-
tients. A total of 48 participants were random-
ized into 2 groups at a 1:1 ratio.

Participants The study included patients aged
18-70 years who underwent elective laparoscopic
gastrointestinal tumor resection at the First Hos-
pital of Lanzhou University between September

2024 and January 2025 and agreed to the use of
a PCIA pump.

Exclusion criteria comprised: 1) a history of
sleep disorders; 2) preoperative use of sleep-
-promoting medications 1 month prior to surgery
or a Pittsburgh sleep quality index (PSQI) score
higher than or equal to 6'%; 3) preoperative long-
-term use of opioids, sedatives, antidepressants,
or anxiolytics; 4) a history of depression, schizo-
phrenia, epilepsy, or Parkinson disease; 5) inca-
pability of communication (coma, severe demen-
tia, or language impairment); 6) sick sinus syn-
drome, sinus bradycardia (heart rate <50 bpm),
or second-degree or greater atrioventricular block
without a pacemaker; 7) Child-Pugh class C liv-
er function; 8) severe renal dysfunction requir-
ing dialysis; 9) myasthenia gravis; 10) allergy to
opioid analgesics or DEX; 11) a history of alcohol
abuse or prolonged, heavy drinking with a con-
sumption of more than 3 units of alcohol per day;
12) excessive consumption of tea (2500 ml per
day), coffee (2400 ml per day), or energy drinks
(2250 ml per day); and 13) failure to sign the in-
formed consent form.

Interventions Preoperative preparation involved
visits conducted 24 hours prior to surgery, which
included medical record review, trial purpose ex-
planation, risk disclosure, and informed consent
acquisition from patients/legal guardians, fol-
lowed by baseline data collection (sex, age, height,
weight). On the day of surgery, preoperative ran-
domization determined trial drug preparation,
with subsequent peripheral venous access estab-
lishment, radial artery cannulation under local an-
esthesia for invasive blood pressure monitoring,
and concurrent electrocardiography/ oxygen sat-
uration/anesthesia depth monitoring.

Group [ received intravenous DEX
(1 pg/kg/10 min; Jiangsu Hengrui Medicine
Co., Ltd, Lianyungang Jiangsu, China) alongside
propofol (2 mg/kg), and sufentanil (0.5 ug/kg),
with rocuronium (0.6 mg/kg) administered af-
ter the anesthesia index reduction to a value be-
low or equal to 60. Group P received an equiva-
lent amount of saline instead of DEX. Tracheal
intubation commenced 3 minutes after rocuroni-
um administration under volume-controlled ven-
tilation (tidal volume, 8-10 ml/kg; heart rate,
12 bpm; end-tidal carbon dioxide, 35-45 mm Hg).

To maintain the anesthesia, group I re-
ceived continuous DEX (0.4 pg/kg/h), pro-
pofol (4-12 mg/kg/h), and remifentanil
(3-120 pg/kg/h), while group P was given sa-
line placebo. Both groups received rocuronium
(0.3-0.6 mg/kg/h) and maintained anesthesia
index values at 40-55 via the attending anesthe-
siologist titration. Intraoperative thermoregu-
lation (nasopharyngeal temperature, 36-37°C)
and hemodynamic control (ca. 20% baseline
heart rate) were enforced, with vasoactive agents
(NE/ urapidil/ atropine) administered as needed.
DEX infusion ceased 30 minutes before suture
completion, with intraoperative blood glucose
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testing and ondansetron (4 mg) and flurbiprofen
axetil (50 mg) administered at wound closure. All
anesthetic infusions terminated after suturing.

Postoperative analgesia involved PCIA pumps
delivering 72-hour analgesia. Group P received
sufentanil (0.04 pg/kg/h),'* DEX (0.04 pg/kg/h),
flurbiprofen axetil (0.04 mg/kg/h), and ondanse-
tron (0.1 mg/kg/72 h) in 150 ml of saline. Group I
received an identical regimen except for DEX.
PCIA parameters included a 2-ml bolus, 2 ml/h
basal rate, a 2-ml demand dose, and a 15-min lock-
out. Pump labeling (patient name / hospitalization
number) ensured blinding. Rescue analgesia (in-
travenous flurbiprofen axetil 50 mg) was admin-
istered for visual analog scale (VAS) scores above
4, unresponsive to PCIA.

Data were collected using validated tools
at bedside assessments (subjective sleep quali-
ty, resting pain scores, delirium screening) which
were conducted daily from 8:00 to 9:00 AM during
the first 3 postoperative days. Sleep quality was
evaluated using the Numerical Rating Scale (NRS)
of 0-10, where 0 meant the worst sleep quality,
and 10 corresponded to the best sleep quality.'®
Pain was assessed with the VAS of 0-10 points,
where 0 equaled no pain and 10 meant the worst
pain.'” Delirium was evaluated via the 3-min diag-
nostic confusion assessment method (3D-CAM),'8
whereas adverse events were recorded during
structured interviews with the patients, families,
and hospital ward staff. Blood glucose at the end
of surgery was measured from the venous blood
collected during wound closure for biochemical
testing. Inflammatory markers included white
blood cell count (WBC), C-reactive protein (CRP)
and blood glucose levels on postoperative day 1,
analyzed based on venous blood samples collect-
ed at 7:00 AM, using routine hematological and
biochemical assays.

Outcomes The primary outcome was the subjec-
tive sleep quality on the first postoperative day.

Secondary outcomes involved subjective sleep
quality on the second and third postoperative
days, resting pain levels during the first 3 post-
operative days, blood glucose at the end of sur-
gery, and inflammatory markers (WBC, CRP) on
postoperative day 1. Incidence of delirium (as-
sessed via the 3D-CAM scale) and postoperative
adverse events (hypotension, bradycardia, nau-
sea, and vomiting) were evaluated during the first
3 postoperative days.

Sample size Based on preliminary data show-
ing mean (SD) intergroup difference of 3.3 (3.61)
in sleep quality NRS scores, the sample size was
calculated according to Chow et al'® as follows:
a=0.05, power [1-f] = 0.8, group ratio 1:1, yield-
ing 19 patients per group. Accounting for a 20%
attrition rate, 24 patients were enrolled in each

group.

Randomization A computer-generated random-
ization sequence was used to allocate patients

at a 1:1 ratio to group I or group P. The random-
ization results were sealed in sequentially num-
bered opaque envelopes by nurse anesthetists
uninvolved in the study. A blinded research-
er screened and enrolled eligible patients on
the day of surgery according to the envelope or-
der, while the nurse anesthetist opened the as-
signed envelope to prepare study medications.
These nurses remained excluded from intraop-
erative procedures, postoperative assessments,
and data collection. The patients, anesthetists,
and outcome assessors remained blinded un-
til the study completion. All study medications
were administered via identical 150-ml color-
less analgesic-pump reservoir bags, using devic-
es of the same brand to eliminate intergroup vi-
sual differences.

Statistical analysis This study used a per-protocol
sets analysis. Normally distributed data are pre-
sented as mean (SD) and were analyzed using
the independent t tests, while non-normally
distributed continuous and ordinal data are ex-
pressed as medians (interquartile range [IQR])
and were compared using the Wilcoxon rank-sum
test. Categorical variables are reported as num-
bers (percentages), with intergroup differences
assessed using the 2 or the Fisher exact tests.
A Pvalue below 0.05 was deemed significant. Vari-
ables were initially screened by univariable linear
regression. The ones with a P value below 0.05,
along with other clinically relevant variables, were
included in the multivariable linear regression
analyses. Prespecified subgroup analyses (strat-
ified by sex, chemotherapy status, stoma status,
and year of surgery) were used to explore poten-
tial heterogeneity in the effects of sleep interven-
tions. Given sample size limitations, these analy-
ses were exploratory and not used for formal hy-
pothesis testing. All analyses were conducted us-
ing SPSS Statistics software, version 27.0 (IBM,
Armonk, New York, United States).

Ethics This study received ethical approval
from the Institutional Review Board of the First
Clinical Medical College, Lanzhou University
(LDYYLL2024-344) and all patients included in
the study signed an informed consent form. This
study was prospectively registered with the Chi-
nese Clinical Trial Registry (ChiCTR2400089184;
https://www.chictr.org.cn).

RESULTS Patient inclusion and demographic char-
acteristics Patient screening process was con-
ducted from September 1, 2024 to January 17,
2025. Out of 235 screened patients, 48 met
the eligibility criteria and were randomized into
2 groups. One patient from group P withdrew
informed consent postoperatively, resulting in
47 patients being included in the final analy-
sis (FIGURE 1).

No differences were observed between
the groups in the American Society of Anesthe-
siologists classification involving sex, age, body
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Patients assessed

FIGURE 1 Flow chart of patient selection and group allocation

Abrreviations: PSQl, Pittsburgh sleep quality index

TABLE 1 Baseline characteristics of the groups

for eligibility
(n = 235) Patients excluded (n = 187):
¢ Communication barriers (n = 68)
* Enrolled in other studies (n = 48)
.| * PSQIscore >6 (n = 59)
* Bradycardia (n = 5)
* Liver function Child—Pugh C (n = 3)
v * Did not sign the informed
consent (n = 2)
Patients
randomized
(n = 48)
Group | Group P
(n=24) (n=24)
P Withdrew consent
A y (n=1)
Analyzed Analyzed
(n=24) (n=23)

Variable Group I(n=24) GroupP(n=23) P value
ASA classification | 19(79.17) 20 (86.96) 0.75
Il 5(20.83) 3(13.04)
Sex Men 16 (66.67) 18 (78.26) 0.37
Women 8 (33.33) 5(21.74)
Age, y 59.5 (54.25-64) 58 (48-62) 0.42
BMI, kg/m?, mean (SD) 26.99 (2.98) 26.04 (2.12) 0.21
PSQl scores 2 (2-3.75) 2 (2-5) 0.67
Surgical location Stomach 13 (54.17) 11 (47.83) 0.77
Colorectalarea 11 (45.83) 12 (52.17)
Preoperative medical history
Smoking status 0 3(13.04) 0.1
Diabetes 2(8.33) 0 0.49
Hypertension 5(20.83) 2(8.7) 0.45
Coronary heart disease 1(4.17) 1(4.35) >0.99
Chemotherapy 11 (45.83) 10 (43.48) 0.87
Laboratory parameters
Blood glucose, mmol/l 5.8 (4.9-6.1) 5.2 (5-5.5) 0.1
White blood cell count, x 10%/ 4.67 5.51 0.23
(3.67-6.16) (4.09-5.91)
Hemoglobin, x 10%1 1325(111-1475)  129.09(101-151)  0.92
Alanine aminotransferase, U/l 21 (17-24.75) 20 (15-30) 0.86
Serum creatinine, pmol/l, mean (SD) 68.37 (13.83) 69.44 (13.76) 0.79
Serum albumin, g/l, mean (SD) 43.15 (3.36) 4254 (3.41) 0.54

Data are presented as numbers (percentages) or median (interquartile range) unless

indicated otherwise.

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass

index; others, see FIGURE 1

mass index, PSQI score, smoking status, comor-
bidities (diabetes mellitus, hypertension, coro-
nary artery disease), preoperative chemothera-
py, WBC count, and the levels of hemoglobin, al-
anine aminotransferase, creatinine, serum albu-
min, or glucose (TABLE 1).

Intraoperative characteristics Both groups ex-
hibited comparable surgical / anesthesia dura-
tions, intraoperative medication dosages (pro-
pofol, rocuronium, sufentanil, and remifent-
anil), crystalloid infusion volumes, urine out-
put, fistula status, and surgery time. However,
group P required significantly higher intraopera-
tive NE doses than group I (median [IQR], 650.5
[280-292] vs 188 [8-310] pg), whereas group I
had significantly greater median (IQR) intra-
operative blood loss, as compared with group P
(200 [100-387.5] vs 100 [80-200] ml; TABLE 2).

Outcomes and estimation On postoperative day 1,
the patients in group P exhibited markedly high-
er median (IQR) sleep quality NRS scores than
group I (7 [5-8] vs 5 [2.3-8]; TABLE 3), whereas no
intergroup differences were observed on post-
operative days 2 and 3 (FIGURE 2). Pain scores as-
sessed from postoperative days 1 to 3 showed
no differences between the groups. At surgical
conclusion, group P demonstrated lower mean
(SD) arterial blood glucose levels than group I
(6.01 [0.89] vs 7.19 [1.24] mmol/]; P <0.001);
however, no differences in CRP, WBC count, or
blood glucose values were observed on postop-
erative day 1 (TABLE 4).

Safety No intergroup differences were observed
in the incidence of hypotension, bradycardia,
postoperative delirium, nausea, or vomiting, or
the requirement for postoperative emergency
analgesia during the first 3 postoperative days
(TABLE 5).

Univariable and multivariable analyses Although
the sleep quality analysis data on the first post-
operative day resulted skewed, their residuals
were tested to be consistent with the assump-
tion of normal distribution, so linear regression
was applied for statistical analysis.

In the univariable analysis, group assignment
(group P vs group I, B =1.74; 95% CI, 0.35-3.14)
and female sex (women vs men, B = -2.2; 95% CI,
-3.7 to -0.67) demonstrated significant effects
on postoperative day 1 sleep quality, whereas
age, remifentanil dosage, and postoperative day
1 pain scores were insignificant (TABLE 6).

Several previous studies have shown that age,
opioid dosage, and postoperative pain level are
key factors affecting postoperative sleep quali-
ty.20-2! Therefore, along with the 2 variables list-
ed above, they were also included in the multi-
variable linear regression analysis. Multivariable
regression confirmed that postoperative day 1
sleep quality was significantly associated with
group assignment (B = 1.61; 95% CI, 0.22-3 and
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TABLE 2 Intraoperative data

Variable Group | Group P P value
(n = 24) (n=23)
Duration of surgery, min, mean (SD) 247.67 236.39 0.68
(91.19) (91.94)
Duration of anesthesia, min, mean (SD)  269.08 255.3 0.61
(94.19) (91.33)
Intraoperative Propofol, mg, 973.01 1145.19 0.15
drug dosage mean (SD) (395.55) (400.14)
Sufentanil, ug 40 (35-43) 40 (35-50) 0.74
Remifentanil, pg 3027 3646.7 0.38
(2172.5-4305)  (2850-3915)
Rocuronium, mg 90 98 0.48
(65.25-115) (80-112)
Norepinephrine, 188 650.5 0.001
Hg (81-310) (280-892)
Crystalline 1864.58 1778.26 0.65
liquid, ml, (707.18) (585.59)
mean (SD)
Blood loss, ml 200 100 0.03
(100-387.5) (80-200)
Urine output, ml 400 500 0.93
(250-900) (250-850)
Fistula 19 (79.17) 20 (86.96) 0.75
Surgery time Morning? 20 (83.33) 16 (69.57) 0.44
Afternoon® 4 (16.67) 7(30.43)

Data are presented as numbers (percentages) or median (interquartile range) unless

indicated otherwise.

a Surgery completed by 12:00 PM

b Surgery not completed by 12:00 PM

TABLE 3 Sleep quality according to the Numerical Rating Scale

Parameter Group | (n = 24) Group P (n = 23) P value
Postoperative day 1 5(2.3-8) 7 (5-8) 0.045
Postoperative day 2 7(6-8) 7.5 (5.75-8) 0.92
Postoperative day 3 7(5.5-8) 7.5 (5.75-8) 0.94

Data are presented as median (interquartile range).

sex (B =-1.94; 95% CI, -3.52 to -0.35), where-
as age, remifentanil dosage, and postoperative
day 1 pain scores remained insignificant (TABLE 7).

Subgroup analyses of postoperative day 1
sleep quality stratified by sex, chemotherapy
status, stoma status, and age (median-based di-
chotomization) showed no differences between
the subgroups and insignificant effect of hetero-
geneity across the subgroups (FIGURE 3).

DISCUSSION While intraoperative continuous
DEX infusion and addition of DEX to postoper-
ative intravenous analgesia are commonly em-
ployed in clinical studies to enhance postopera-
tive sleep quality, no prior research has directly
compared these 2 administration modalities—a
gap addressed by this randomized trial evaluat-
ing their differential effects on sleep outcomes in
gastrointestinal tumor surgery patients.

RANDOMIZED CONTROLLED TRIAL Anesthesiology DEX and sleep quality following GI tumor resection

As a selective a2-adrenoceptor agonist, DEX
improves sleep architecture while attenuating in-
flammatory responses, surgical stress, and post-
operative pain intensity. By assessing these out-
comes under distinct DEX regimens and analyz-
ing multidimensional factors influencing sleep
quality, our study provided mechanistic insights
to optimize clinical drug regimens.

Sleep Addition of DEX to postoperative intrave-
nous analgesia significantly improved sleep quali-
ty on postoperative day 1, as compared with intra-
operative continuous DEX infusion (0.4 pug/kg/h)
in patients undergoing gastrointestinal tumor
surgery, while no intergroup differences were ob-
served on postoperative days 2 and 3.

In clinical practice, intraoperative DEX is typ-
ically administered at an initial 1 pg/kg loading
dose over 10-15 minutes, followed by continuous
infusion (0.2-0.7 ug/kg/h). Lu et al'® demonstrat-
ed that intraoperative DEX at 0.2 pg/kg/h mark-
edly enhanced NRS-based sleep quality on post-
operative days 2 and 5 in comparison with saline
controls, with shorter time to first postoperative
flatus. Real-world evidence'® has indicated that
low-dose intraoperative DEX (0.2-0.4 ug/kg/h)
reduced severe sleep disorders on postopera-
tive day 1 without affecting operative duration,
24-hour postoperative nausea/vomiting, bow-
el function, or analgesic requirements. Based on
these findings, this study employed intraopera-
tive DEX at a dose of 0.4 pg/kg/h.

A 2023 study by Wang et al??2 demonstrated
that a microdose of DEX (0.02 pg/kg/h) in anal-
gesic pumps in hospital patients improved sleep
architecture but showed no significant effect on
sleep quality NRS scores during postoperative
days 1-5. Sui et al'* found that postoperative com-
bined analgesia with sufentanil and DEX (200 pg
or 400 ug of DEX diluted in 300 ml, of saline in-
fused at 4 ml/h) enhanced Athens Insomnia Scale
scores over postoperative days 1-7 and accelerat-
ed gastrointestinal recovery in surgical patients,
as compared with sufentanil alone. Another ran-
domized trial?® showed that combined analgesia
with morphine and DEX (2 pug/h) considerably
improved NRS sleep quality scores on postopera-
tive day 1 in comparison with morphine-only regi-
mens. Based on these findings, we adopted a post-
operative DEX infusion dose of 0.04 ug/kg/h.

Stress A meta-analysis?* demonstrated that
continuous intraoperative DEX infusion reduced
24-hour postoperative blood glucose levels by
attenuating surgical stress responses through
modulation of the hypothalamic-pituitary-
-adrenal axis and sympathoadrenal medullary
axis, whereas another study? suggested DEX
may elevate glucose levels via pancreatic B-cell
inhibition of insulin secretion.2® In this trial,
the patients receiving intraoperative DEX infu-
sion exhibited significantly higher blood glucose
levels at surgical conclusion than the group with
DEX added to postoperative analgesia, though

161



10 4

8 |
f<]
£
=1
o 61
o
]
> I
£
= 4]
3
w
[%2]
[a=
=

2 4

|:| Group | - Group P
0
Day 1 Day 2 Day 3
Time point

FIGURE 2 Sleep quality on the first 3 postoperative days. Whiskers indicate the
minimal and maximal values, boxes indicate the interquartile range, and the line in the
middle of each box represents the median.

Abbreviations: NRS, Numerical Rating Scale

TABLE 4 Other outcomes

Outcome Group | Group P P value
(n = 24) (n=23)
Pain, VAS score, Postoperative 3(2-5.8) 3(1-5) 0.28
points day 1
Postoperative 4.5 (4-5.25) 4.5 (4-5) 0.6
day 2
Postoperative 458(3-4.58) 4.58 (3-5) 0.68
day 3
Blood Day of surgery 7.19(1.24) 6.01 (0.89) <0.001
glucose, mmol/l Postoperative 6.1 497 0.12
day 1 (4.99,7.56) (4.36, 7.69)
White blood cell count, 10.97 10.35 0.5
postoperative day 1, x 1091 (7.66-12.81) (8.98-13.28)
C-reactive protein, 39.38 39.38 0.68
postoperative day 1, mg/l (19.72-44.33)  (25.83-51.72)

Data are presented as mean (SD) or median (interquartile range).

Abbreviations: VAS, visual analog scale; others, see TABLE 2

TABLE 5 Adverse events

Adverse event Group | P value
(n = 24)

Intraoperative ~ Hypotension 0 0 >0.99
Bradycardia 0 0 >0.99

Postoperative ~ Hypotension 0 0 >0.99
Bradycardia 0 0 >0.99
Delirium 1(2.13) 1(4.35) 0.49
Nausea and vomiting 0 0 >0.99

Data are presented as numbers (percentages).
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this difference became insignificant by postop-
erative day 1. These dual glycemic effects likely
reflect dose- and timing-dependent pharmaco-
dynamics, indicating that sustained intraoper-
ative DEX administration carries perioperative
hyperglycemia risks.

Blood loss and vasoactive drugs
group differences were observed in intraopera-
tive blood loss and NE requirements, with great-
er blood loss in group I and greater NE utilization

Significant inter-

in group P, findings potentially attributable to bi-
directional blood pressure modulation of DEX.?
Li et al?® showed that DEX had a better clinical
effect on improving perioperative hemodynam-
ics in patients who underwent laparoscopic sur-
gery. These results further indicate that intraop-
erative DEX infusion at 0.4 pg/kg/h provides su-
perior hemodynamic stability, as compared with
nonintraoperative DEX administration.

Differences based onsex Linear regression analy-
sis demonstrated a negative association between
female sex and postoperative day 1 sleep quality
in comparison with male sex (B = -2.2; 95% CI,
-3.74 to -0.67; P = 0.01), supporting the prem-
ise that female sex constitutes an independent
risk factor for postoperative sleep disorders.?®

Pain Postoperative pain, a key determinant of
sleep quality,® is mitigated by DEX through in-
hibition of nociceptive signaling pathways (eg,
blockade of spinal NE release),3® thereby reducing
pain-related sleep disruption. Wang et al?2 dem-
onstrated that there was no significant difference
between postoperative DEX-assisted analgesia
at 0.02 ug/kg/h and DEX-free regimens in rela-
tion to resting pain scores over postoperative days
1-5, whereas a higher DEX dose (4 pg/h) marked-
ly improved resting pain at 12, 24, and 48 hours
after surgery. In this study, the absence of inter-
group differences in pain scores during postop-
erative days 1-3 may reflect the optimized DEX
dosing (0.04 pg/kg/h) selected for postoperative
intravenous analgesia.

Inflammation Previous studies have established
anti-inflammatory properties of DEX,?s with CRP
serving as an inflammatory marker, while ac-
knowledging postoperative inflammation levels
as potential confounders in assessing sleep qual-
ity effects of DEX.?' Meta-analytic evidence con-
firms the association of DEX with reduced CRP
release3!; however, this study observed insigni-
ficantly lower CRP levels on postoperative day 1
in group I than group P. A study on laparoscop-
ic colorectal cancer surgery,’ in contrast to our
findings, found that continuous intraoperative
infusion of DEX was effective in suppressing in-
flammation and stress. However, it used, among
others, tumor necrosis factor o, interleukin (IL)-8,
and IL-6 as indicators of inflammation and stress.
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FIGURE 3 Subgroup Variables n (%) Group | Group P B3 (95% ClI) Pvalue P forinteraction
analysis forest map Mean (SD)
All patients 47(100) 5.12(2.91) 6.87(1.84) 1.74 (0.35-3.14) ! 0.02
Sex 0.33
Women 13(27.66) 3.38(2.77) 6(1.41) 2.62(-0.03-5.28) — — 0.08
Men 34 (72.34) 6(2.63) 7.11(1.91) 1.11(-0.42-2.64) H=— 0.17
Chemotherapy 0.48
No 26 (55.32) 4.92(3.12) 6.23(1.74)  1.31(-0.63-3.25) H=— 0.2
Yes 21(44.68)  5.36 (2.77) 1.7(1.7) 2.34 (0.35-4.33) = 0.03
Colostomy 0.33
No 39(82.98)  5.42(2.80) 6.8(1.91) 1.38(-0.12-2.87) — — 0.08
Yes 8(17.02) 4(3.39) 7.33(1.53) 3.33(-0.83-7.49) H—=—— 0.15
Age. y 0.88
18-58 21 (44.68) 5.2(2.86) 6.82(2.09) 1.62(-0.51-3.75) H—=— 0.15
59-70 26 (55.32) 5.07(3.05) 6.92(1.68) 1.85(-0.09-3.78) - 0.07

TABLE 6 Univariable linear regression of sleep quality on postoperative day 1

Variable B P value B (95% CI)
Group | (reference) — - -

P 1.74 0.02 1.74 (0.35-3.14)
Sex Men - - -

(reference)

Women -2.2 0.01 -2.2 (-3.74 10 -0.67)
Age 0.02 0.56 0.02 (-0.06 to -0.11)
Dosage of remifentanil 0 0.33 0(0-0)
Dosage of propofol 0 0.98 0(0-0)
Dosage of norepinephrine 0 0.17 0 (0-0)
Dosage of rocuronium 0 0.89 0(0.02-0.03)
C-reactive protein 0.03 0.17 0.03 (0-0.07)
White blood cell count 0.18 0.15 0.18 (-0.06 t0 0.41)
Blood glucose -0.13 0.31 -0.13(-0.37 10 0.12)
Pain 0.03 0.86 0.03 (-0.26 to 0.31)

TABLE 7 Multivariable linear

regression of sleep quality on postoperative day 1

Variable ) P value B (95% CI)
Group | - - -

(reference)

P 1.61 0.03 1.61(0.22-3)
Sex Men - - -

(reference)

Women -1.94 0.02 -1.94 (-3.52 to -0.35)
Age 0.02 0.61 0.02 (-0.06 to 0.1)
Dosage of remifentanil 0 0.93 0(0-0)
Pain 0.08 0.54 0.08 (-0.18 to 0.34)

Adverse effects Compared with intraoperative
DEX continuous infusion, DEX added to post-
operative intravenous analgesia during laparo-
scopic gastrointestinal tumor resection surgery
showed no significant differences in the incidence
of intraoperative bradycardia, hypotension, or

RANDOMIZED CONTROLLED TRIAL Anesthesiology DEX and sleep quality following GI tumor resection

-10 -5 0 5 10
Worse Better
Sleep quality

postoperative complications, including delirium,
nausea, and vomiting, indicating comparable safe-
ty profiles of these 2 administration regimens.

Although no interaction was detected in
the subgroup analyses, the point estimates for
patient groups, such as chemotherapy and sto-
ma populations, were still slightly lower than
the overall mean. This suggests that future stud-
ies could expand the sample size of at-risk pop-
ulations to confirm whether sleep interventions
need to be adapted individually.

Limitations This study assessed the impact
of different DEX administration strategies on
postoperative day 1 sleep quality solely via
the NRS, without sleep architecture monitor-
ing (eg, polysomnography [PSG]), precluding di-
rect comparison of their effects on sleep struc-
ture—a limitation necessitating future PSG
studies to evaluate regimen-specific sleep ar-
chitecture alterations.

Additionally, 3-day postoperative sleep quali-
ty follow-up may be insufficient to capture long-
-term effects, warranting extended retrospec-
tive analyses of DEX administration strategies.

The sample size calculation in this study was
based on a parametric approach, but the actual
data were analyzed using a nonparametric test,
which may have slightly reduced the efficacy of
the test. However, due to the large effect sizes
observed and the fact that the shedding rate was
taken into account, we believe that the results
are still reliable. Future studies estimating sam-
ple size based on nonparametric assumptions
or more conservative effect sizes are required.

CONCLUSIONS Addition of DEX to postoperative
intravenous analgesia demonstrated superior ef-
ficacy in improving sleep quality on postoperative
day 1 in gastrointestinal tumor surgery patients,
as compared with intraoperative continuous DEX
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infusion, while achieving superior glycemic con-
trol at surgical conclusion.
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