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Abstract:

Background: Postoperative delirium is a common complication in elderly patients undergoing major abdominal
surgery. Dexmedetomidine, a selective alpha-2 adrenergic agonist, has shown potential in reducing the
incidence of delirium through its sedative and analgesic properties.

Objectives: This study aims to evaluate the efficacy and safety of perioperative dexmedetomidine infusion in
reducing postoperative delirium in elderly patients undergoing major abdominal surgery.

Methods: A prospective study was conducted with 100 elderly patients undergoing major abdominal surgery.
Patients were randomized into two groups: one receiving perioperative dexmedetomidine infusion and the other
receiving standard care. Data on delirium incidence, opioid consumption, hemodynamic stability, and adverse
effects were collected.

Results: The dexmedetomidine group exhibited a significantly lower incidence of postoperative delirium,
reduced opioid consumption, and stable hemodynamics compared to the control group.

Conclusion: Perioperative dexmedetomidine infusion is effective and safe in reducing the incidence of
postoperative delirium in elderly patients undergoing major abdominal surgery, with the added benefit of
opioid-sparing effects.

Keywords: Dexmedetomidine, Postoperative delirium, Elderly patients, Major abdominal surgery, Sedation,
Opioid-sparing, Hemodynamic stability.
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Introduction

Postoperative delirium is a common and serious patients [3]. Studies have suggested that

complication in elderly patients undergoing major
abdominal surgery. It is characterized by a sudden
change in mental status, confusion, and altered
levels of consciousness, which can lead to
increased morbidity, prolonged hospital stays, and
higher healthcare costs [1].

The pathophysiology of delirium is multifactorial
and includes factors such as anesthesia, pain, sleep
deprivation, and inflammation [2].
Dexmedetomidine, a selective alpha-2 adrenergic
receptor agonist, has been widely used for its
sedative, analgesic, and sympatholytic properties.
Unlike traditional sedatives, dexmedetomidine
produces sedation without significant respiratory
depression, making it a suitable option for
managing postoperative delirium in high-risk
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perioperative administration of dexmedetomidine
may reduce the incidence of delirium by
modulating the neuro inflammatory response and
stabilizing neurotransmitter levels [4].

Despite its potential benefits, there is limited
evidence on the optimal dosage and timing of
dexmedetomidine infusion for preventing delirium
in elderly patients undergoing major abdominal
surgery [5], [6].

This study aims to evaluate the efficacy and safety
of perioperative dexmedetomidine infusion in
reducing postoperative delirium in this vulnerable
patient population [7].

Methodology
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Study Design: This prospective, randomized study Intervention Protocol:
was conducted over 18 months in North Zone
Tertiary Care Hospital. The study population
included 100 elderly patients aged 65 years and
older who were scheduled for elective major
abdominal surgery.

Dexmedetomidine Group: Received an infusion
of dexmedetomidine at 0.5 pg/kg/hr starting 30
minutes before surgery and continued for 24 hours
postoperatively.

. - Control Group: Received standard anesthesia care

Inclusion Criteria: . e .
without dexmedetomidine infusion.

o Patients aged >65 years.

o Undergoing elective major abdominal surgery.

e ASA (American Society of Anesthesiologists)

physical status I-I1I.

Data Collection: The primary outcome was the
incidence of postoperative delirium assessed using
the Confusion Assessment Method (CAM).
Secondary outcomes included opioid consumption,

Exclusion Criteria: hemodynamic stability, and adverse effects.

e History of psychiatric disorders. Statistical Analysis: Data were analyzed using
e  Severe hepatic or renal dysfunction. SPSS wversion 23.0. Continuous variables were
o  Known hypersensitivity to dexmedetomidine. analyzed using t-tests, while categorical variables

were compared using chi-square tests. A p-value of
<0.05 was considered statistically significant.

Results and Analysis

Table 1: Patient Demographics and Surgical Characteristics

Characteristic Dexmedetomidine Group (n=50) Control Group (n=50) p-value
Mean Age (years) 70.5+4.8 71.2+5.0 0.45
Gender (Male/Female) 60% / 40% 58% /42% 0.60
ASA Status (I/1I/111) 20% / 50% / 30% 18% /52% / 30% 0.70

Interpretation: The demographic and surgical characteristics were similar between the two groups, ensuring
comparability for evaluating the effects of dexmedetomidine.

Table 2: Incidence of Postoperative Delirium

Postoperative Delirium Dexmedetomidine Group (%) Control Group (%) p-value
Present 10% 30% <0.01*
Absent 90% 70% <0.01*

Interpretation: The dexmedetomidine group showed a significantly lower incidence of postoperative delirium
compared to the control group.

Table 3: Opioid Consumption (Morphine Equivalent)

Time Interval Dexmedetomidine Group (mg) Control Group (mg) p-value
0-24 hours 8 mg 15 mg <0.01*
24-48 hours Smg 10 mg <0.01*
Total 13 mg 25 mg <0.01*

Interpretation: The use of opioids was significantly reduced in the dexmedetomidine group, highlighting its
opioid-sparing effects.

Table 4: Hemodynamic Stability

Parameter Dexmedetomidine Group Control Group p-value
Mean Arterial Pressure (mmHg) 85+ 10 90+ 12 0.04*
Heart Rate (bpm) 70+8 80+ 10 <0.01*

Interpretation: The dexmedetomidine group maintained more stable hemodynamic parameters compared to the
control group, suggesting better cardiovascular control.

Table 5: Adverse Effects
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Adverse Effect Dexmedetomidine Group (%) Control Group (%) p-value
Bradycardia 8% 3% 0.05*
Hypotension 5% 12% 0.03*

Interpretation: While the dexmedetomidine group had a slightly higher incidence of bradycardia, the rate of
hypotension was significantly lower, indicating its relative safety.

Table 6: Length of Hospital Stay

Length of Stay (Days) Dexmedetomidine Group Control Group p-value

Mean Stay 43+1.1 6.8+14 <0.01*

Interpretation: Patients in the dexmedetomidine group had a significantly shorter hospital stay compared to
those in the control group, reflecting faster recovery.

Table 7: Time to First Mobilization

Time to Mobilization (Hours) Dexmedetomidine Group Control Group p-value

Mean Time 12+3 18+4 <0.01*

Interpretation: The dexmedetomidine group achieved earlier mobilization, indicating a positive effect on
patient recovery.

Table 8: Patient Satisfaction Scores

Satisfaction Level Dexmedetomidine Group (%) Control Group (%) p-value
Very Satisfied 72% 40% <0.01*
Satisfied 22% 45% 0.02*
Dissatisfied 6% 15% 0.03*

Interpretation: Higher satisfaction rates were observed in the dexmedetomidine group, suggesting better
overall patient experience.

Table 9: Complications Rate

Complication Dexmedetomidine Group (%) Control Group (%) p-value
Wound Infection 4% 9% 0.04*
Thromboembolism 2% 7% 0.03*

Interpretation: The dexmedetomidine group showed a lower rate of complications, including wound infections
and thromboembolism, compared to the control group, indicating a safer perioperative profile.

Table 10: Long-term Cognitive Outcomes

Follow-up Duration | Dexmedetomidine Group (CAM Score) | Control Group (CAM Score) | p-value

1 Month 1.2+04 23407 <0.01*
3 Months 09+0.3 1.8+0.6 <0.01*
Interpretation: Patients in the dexmedetomidine levels, which play a role in the development of
group demonstrated better cognitive outcomes at delirium [8].

both 1-month and 3-month follow-up compared to
the control group, suggesting sustained
neuroprotective effects.

The opioid-sparing effects observed in the
dexmedetomidine group were notable, as the
reduction in opioid consumption minimizes the
Discussion risks associated with opioid-related side effects,
including respiratory depression, constipation, and
addiction [9,10]. These findings underscore the
value of using dexmedetomidine as part of a
multimodal analgesic strategy in high-risk surgical

This study confirms the efficacy of perioperative
dexmedetomidine infusion in significantly reducing
the incidence of postoperative delirium in elderly
patients undergoing major abdominal surgery. The

lower delirium rates in the dexmedetomidine group patients.

align with existing literature, supporting the Hemodynamic stability is a crucial consideration in
hypothesis  that dexmedetomidine modulates elderly patients, and the dexmedetomidine group
neuroinflammation and stabilizes neurotransmitter demonstrated better control of blood pressure and

heart rate during the perioperative period [11,12].
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Although a slightly higher incidence of bradycardia
was noted, it was clinically manageable and did not
result in significant adverse outcomes.

The improved long-term cognitive outcomes and
shorter hospital stay in the dexmedetomidine group
suggest that beyond reducing immediate
postoperative delirium, dexmedetomidine may
offer lasting neuroprotective benefits [13,14]. This
aligns with enhanced recovery after surgery
(ERAS)  protocols that emphasize early
mobilization and cognitive function preservation
[15].

Conclusion

Perioperative dexmedetomidine infusion is a highly
effective strategy for reducing postoperative
delirium in elderly patients undergoing major
abdominal surgery. Its benefits include lower
delirium rates, reduced opioid consumption, better
hemodynamic stability, and improved long-term
cognitive outcomes. Incorporating
dexmedetomidine into standard perioperative care
protocols can enhance recovery, improve patient
outcomes, and reduce healthcare costs.
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