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Abstract
Background: Dexmedetomidine can effectively reduce emergence agitation in elderly patients with renal insufficiency
undergoing general anesthesia. This can improve patient comfort and reduce the risk of postoperative complications.
Objective: To investigate the effect of intranasal dexmedetomidine on emergence agitation during general anesthesia in elderly
patients with renal insufficiency
Methods: A total of 100 elderly patients with renal insufficiency undergoing gastrointestinal surgery at Tangshan Central
Hospital, Hebei Province, from February 2023 to February 2024 were selected and randomly divided into two groups of 50.
The observation group received intranasal dexmedetomidine 1 hour before the end of surgery, while the control group received
the same volume of 0.9% sodium chloride nasal drops at the same time. Anesthesia recovery index, pain level, sedation effect,
renal function, and adverse reactions were compared between the two groups.
Results: The recovery times for spontaneous breathing and anesthesia in the observation group were shorter than in the control
group (both P < 0.05). The visual analogue scale (VAS) pain scores in the observation group were significantly lower than
those in the control group at 6, 12, 24, and 48 hours after anesthesia recovery (all P < 0.001). Ramsay sedation scores
immediately, and at 5, 30, and 60 minutes after extubation, were higher in the observation group than in the control group (all
P < 0.001). The observation group showed lower levels of blood urea nitrogen, serum creatinine, 24-hour urinary albumin, and
24-hour urinary microalbumin excretion rate than the control group (all P < 0.001). The total incidence of adverse reactions in
the observation group was significantly lower than in the control group (8.0% (4/50) vs. 46.0% (23/50), χ² = 18.316, P <
0.001).
Conclusions: Intranasal dexmedetomidine in elderly patients with renal insufficiency undergoing general anesthesia provides
effective analgesic and sedative effects, shortens respiratory and anesthesia recovery times, reduces agitation during recovery,
promotes better renal function recovery, minimizes adverse reactions, and is safe and effective.
Trial registration: Not applicable.
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Introduction
Elderly patients are a unique surgical anesthesia
population. As age increases, renal disease is
common, particularly renal insufficiency, which can
severely impact cardiovascular, hematologic, and
respiratory systems, resulting in progressive decline
in organ function and a high incidence of
emergence agitation. Agitation increases oxygen
consumption, triggers sympathetic nerve excitement,
and raises perioperative risk, potentially impacting
postoperative outcomes. Hence, carefully selecting

anesthetics for elderly patients, improving
anesthesia safety, and minimizing complications are
crucial. Dexmedetomidine, an α2-adrenergic
receptor agonist, has sedation, analgesic, and
hypnotic effects and can effectively prevent
postoperative agitation, particularly in elderly
patients under general anesthesia (1-3).

Methods
Subjects
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From February 2023 to February 2024, 100 elderly
patients with renal insufficiency undergoing
gastrointestinal surgery were selected and
randomized into two groups of 50. Inclusion criteria
were elective gastrointestinal surgery under general
anesthesia, postoperative admission to recovery,
and informed consent. Exclusion criteria included
poor surgical tolerance, cognitive impairment,
prolonged sedative use, and coagulation
dysfunction.

Interventions
All patients received combined inhalation and
intravenous anesthesia. Upon entering the operating
room, a peripheral intravenous line was established
in the upper extremity, and the patient's blood
pressure, heart rate, and pulse oximetry were
monitored. For anesthesia induction, midazolam
(Jiangsu Enhua Pharmaceutical Co., Ltd., batch
number: TMZ23L02) 0.03-0.04 mg/kg, remifentanil
(Yichang Renfu Pharmaceutical Co., Ltd., batch
number: AC4010131) 4-5 μg/kg, etomidate
(Zhejiang Jiuxu Pharmaceutical Co., Ltd., batch
number: TXT24A30) 0.2-0.3 mg/kg, and
cisatracurium (Jiangsu Hengrui Medicine Co., Ltd.,
batch number: 23110411) 0.2-0.3 mg/kg were
rapidly administered, followed by endotracheal
intubation. For maintenance of anesthesia, propofol
(Xi'an Libang Pharmaceutical Co., Ltd., batch
number: 24011913), remifentanil, and
cisatracurium were used. In the observation group:
1 hour before the end of surgery, dexmedetomidine
(Jiangsu Enhua Pharmaceutical Co., Ltd., batch
number: 24010531) 1 μg/kg was administered
nasally. In the control group: 1 hour before the end
of surgery, an equal volume of 0.9% sodium
chloride solution was administered nasally.

Observation Metrics
Recovery indicators included time to spontaneous
breathing and time to anesthesia recovery. Pain
intensity was assessed using a Visual Analogue
Scale (VAS) at 6, 12, 24, and 48 hours
post-anesthesia, with higher scores indicating more
severe pain. Sedation level was evaluated using the
Ramsay Sedation Scale at immediately

post-extubation and at 5, 30, and 60 minutes
post-extubation (4). A score of 1 indicated an
awake but restless patient, while 6 indicated deep
sleep with no response to shoulder shaking. Renal
function was assessed by measuring post-operative
blood urea nitrogen (BUN), serum creatinine,
24-hour urinary microalbumin, and 24-hour urinary
albumin excretion rate. Adverse events such as
nausea, vomiting, and agitation during anesthesia
recovery were recorded.

Statistical Analysis
Statistical analysis was performed using SPSS 22.0.
Continuous data were presented as mean ± standard
deviation and compared using t-tests. Categorical
data were presented as percentages and analyzed
using chi-square tests. Statistical significance was
set at P < 0.05.

Results
Comparison of general data and anesthesia recovery
indicators between the two groups was shown in
Table 1. In the observation group, there were 10
cases in stage I of renal function, 14 cases in stage
II, 14 cases in stage III, and 12 cases in stage IV; in
the control group, there were 14 cases in stage I of
renal function, 12 cases in stage II, 12 cases in stage
III, and 12 cases in stage IV. There was no
statistically significant difference in the comparison
of renal function stages between the two groups
(P > 0.05). The time to recovery of spontaneous
respiration and the time to awakening from
anesthesia were both shorter in the observation
group than in the control group (P < 0.05).
Patients in the observation group experienced
significantly less pain after surgery, as indicated by
lower VAS scores at 6, 12, 24, and 48 hours
post-anesthesia compared to the control group
((2.13 ± 0.36) vs (6.54 ± 1.05), (1.04 ± 0.27) vs
(4.05 ± 0.73), (0.70 ± 0.12) vs (1.05 ± 0.23), (0.54 ±
0.15) vs (1.01 ± 0.28), t=28.093, 27.346, 4.554,
6.035, all P<0.001). Additionally, the observation
group demonstrated improved sedation control
post-extubation, with significantly higher Ramsay
sedation scores immediately after extubation and at
5, 30, and 60 minutes post-extubation ((2.35 ± 0.32)
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vs (1.87 ± 0.54), (2.85 ± 0.36) vs (2.28 ± 0.50),
(2.70 ± 0.32) vs (2.05 ± 0.42), (2.53 ± 0.28) vs
(1.80 ± 0.32). t=17.123, 6.542, 8.705, 12.140, all
P<0.001). Furthermore, the observation group
exhibited better kidney function postoperatively,
with significantly lower blood urea nitrogen, serum
creatinine, 24-hour urine microalbumin, and
24-hour urine albumin excretion rate compared to

the control group ((6.0 ± 1.0) mmol/L vs (7.8 ± 2.1)
mmol/L, (105 ± 10) μmol/L vs (190 ± 15) μmol/L,
(364 ± 20) mg/d vs (406 ± 25) mg/d, (1.0 ± 0.3)
g/24h vs (1.9 ± 0.4) g/24h, t=32.552, 5.260, 9.057,
11.505, all P<0.001). Finally, the observation group
experienced significantly fewer adverse reactions
than the control group (8.0% (4/50) vs 46.0%
(23/50), χ²=18.316, P<0.001).

Table 1. Comparison of baseline characteristics.
Clinical Variable* Test Group Obsevation group P
Number Of Included Patients 50 50 -
Male (%) 26 (52) 27(54) 0.995
Age (Years) 73 ± 5 74 ± 5 0.200
BMI (kg/m²) 23.7 ± 3.6 23.6 ± 3.6 0.500
Operation duration (min) 159 ± 15 157 ± 14 0.500
Time to spontaneous breathing (min) 11.4 ± 2.2 10.1 ± 1.4 0.001
Time to awaken (min) 36 ± 6 22 ± 3 0.001
The control group consisted of patients who received an equal volume of 0.9%
saline nasal drops 1 hour prior to the end of surgery, while the observation group
received 1 μg/kg of dexmedetomidine nasal drops during the same timeframe.

Discussion
Renal insufficiency is a common clinical kidney
disease caused by severe glomerular damage,
leading to disturbances in the body's metabolism,
water-electrolyte balance, and acid-base balance.
As the condition progresses, it can affect multiple
organ systems. For example, renal insufficiency can
induce cardiovascular symptoms such as
hypertension, myocardial damage, arrhythmias, and
heart failure, as well as severe anemia, early
bleeding tendencies, and secondary respiratory
diseases like bronchitis and pneumonia, and
gastrointestinal symptoms such as nausea and
vomiting, significantly impacting patients' quality
of life and survival. With the rapid growth of the
elderly population, the incidence of renal
insufficiency in the elderly has increased,
characterized by rapid onset, multiple
complications, and high mortality rates, making
timely therapeutic intervention after disease onset
crucial (5).

Currently, an increasing number of elderly patients
with renal insufficiency are undergoing surgery.
Due to their poor underlying physical condition and

the negative impact of renal insufficiency on
multiple organ functions, these patients generally
have a lower tolerance for surgery and anesthesia.
Postoperative agitation during the recovery period
is easily induced, leading to adverse events and
affecting patient prognosis. Therefore, selecting
safe and effective intraoperative anesthetic drugs,
optimizing anesthesia plans, improving anesthesia
quality, and reducing anesthetic risks are
particularly crucial (6-7). In this study, nasal
administration of dexmedetomidine during general
anesthesia in elderly patients with renal
insufficiency yielded significant results. The
observation group showed significantly shorter
recovery time of spontaneous respiration,
anesthesia recovery time, and a lower incidence of
postoperative agitation compared to the control
group, laying a solid foundation for the rapid
recovery of patients with renal insufficiency after
surgery.

Dexmedetomidine is a novel α2-adrenergic receptor
agonist that can exert sedative, hypnotic, and
analgesic effects by acting on α2 receptors in the
locus coeruleus. It inhibits sympathetic nerve
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excitation, reduces the concentration of
catecholamines and norepinephrine, thereby
reducing patient anxiety and delirium. It can
reasonably reduce the dosage of anesthetic drugs,
improve limb discomfort and sleep quality, and
prevent intraoperative respiratory depression and
the occurrence of postoperative agitation (8-9). In
this study, the sedation effect of the observation
group was significantly better than that of the
control group at various stages after extubation,
suggesting that dexmedetomidine has a good
sedative effect. At the same time, dexmedetomidine
can also bi-directionally regulate the cardiovascular
system. The initial reaction is manifested as
promoting peripheral vasoconstriction, which may
lead to a transient increase in blood pressure, but
continuous infusion will cause a gradual decrease in
blood pressure, which is beneficial for eliminating
sympathetic nerve tension, enhancing vagal
impulses, and promoting vasodilation (10-11).
Clinical studies have shown that different doses of
dexmedetomidine can increase urine output during
pneumoperitoneum and the postoperative recovery
period, stabilize hemodynamic fluctuations during
the establishment of pneumoperitoneum, and have a
certain degree of dose-dependence (12). The
application of dexmedetomidine in patients
undergoing laparoscopic surgery for gynecological
malignant tumors can increase urine output during
and after surgery, inhibit the increase of neutrophil
gelatinase-associated lipocalin, and stabilize
hemodynamic fluctuations during the establishment
of pneumoperitoneum (12-14). Studies have shown
that the perioperative use of dexmedetomidine can
significantly improve patients' cognitive function,
inhibit inflammatory responses, reduce the
incidence of adverse reactions, and protect renal
function (15). The results of this study are
consistent with this, which is of great significance
for anesthesia in elderly gastrointestinal surgery
patients with renal insufficiency.

In this study, the recovery of various renal function
indicators in the observation group was
significantly better than that of the control group,
and the pain level in the 6-48 hours after anesthesia

recovery was also significantly lower than that of
the control group, suggesting that dexmedetomidine
has good sedative and analgesic effects. After
general anesthesia, the incidence of adverse
reactions in the observation group was significantly
lower than that of the control group, suggesting that
nasal administration of dexmedetomidine in
patients with renal insufficiency during surgery is
safe and effective, with reduced risks and adverse
reactions. At the same time, dexmedetomidine has a
good protective effect on cognitive function in
elderly patients undergoing general anesthesia, and
can reasonably reduce the incidence of
postoperative cognitive dysfunction. Considering its
mechanism of action, the use of dexmedetomidine
can reduce the dosage of other anesthetic drugs and
improve the accuracy of anesthesia. At the same
time, dexmedetomidine can stabilize
hemodynamics during surgery, prevent ischemia
and hypoxia, and protect the brain system from
negative stimuli, reducing the adverse effects on
cognitive function, which is consistent with
previous studies (16).

In conclusion, the nasal administration of
dexmedetomidine for sedation and analgesia during
general anesthesia in patients with renal
insufficiency has good effects. It can effectively
shorten the recovery time of respiration and
anesthesia, reduce postoperative agitation, alleviate
pain after anesthesia recovery, and improve the
recovery of renal function indicators, with fewer
adverse reactions and safety and efficacy. It has a
good application prospect in clinical anesthesia.
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