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Abstract. Postoperative delirium (POD) following coronary artery
bypass graft (CABG) surgery represents a significant clinical challenge,
characterized by acute, fluctuating disturbances in attention, awareness, and
cognition. This review synthesizes current evidence on its definition,
incidence, risk factors, pathophysiology, prevention, management, and
outcomes, with a focus on integrating findings from recent scientific literature
and adhering to APA citation style.
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Introduction

POD is defined as an acute, fluctuating disturbance in attention and
awareness, accompanied by changes in cognition, such as memory deficits or
disorientation, that develops shortly after surgery and is not better explained
by pre-existing dementia. The Diagnostic and Statistical Manual of Mental
Disorders, 5th Edition (DSM-5), provides the gold standard for diagnosis,
requiring evidence of disturbance in consciousness with reduced ability to
focus, maintain, or shift attention, alongside cognitive changes that develop
over hours to days and fluctuate during the day [6]. This aligns with clinical
assessments commonly used in postoperative settings, such as the Confusion
Assessment Method for the Intensive Care Unit (CAM-ICU).

Incidence

The incidence of POD after CABG varies significantly across studies,
reflecting differences in patient populations, surgical techniques, and
diagnostic methods. A large cohort study of 5,034 CABG patients reported an
incidence of 6%, while other research suggests a range from 4.1% to 54.9% in
cardiac surgery patients, including CABG, indicating the broad variability
[7]1[8]. This wide range underscores the need for standardized assessment
protocols to enhance comparability across studies.

Risk Factors

Risk factors for POD after CABG are categorized into preoperative,
intraoperative, and postoperative factors, each contributing to the likelihood

M of developing delirium.
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Preoperative Risk Factors
Age: Older age is consistently identified as a significant risk factor, with higher
incidence in patients over 65 years [9].

Cognitive Impairment: Pre-existing mild cognitive impairment or
dementia increases vulnerability [10].

Comorbidities: Conditions such as diabetes, hypertension, and carotid
artery stenosis are associated with increased risk [11].

Psychiatric History: Preoperative depression and substance abuse,
including alcohol or psychoactive medication use, elevate risk [12].

Functional Status: Patients with New York Heart Association (NYHA)
functional class III or IV, indicating severe heart failure, are at higher risk [13].

Intraoperative Risk Factors

Cardiopulmonary Bypass (CPB) Duration: Longer CPB times, often
linked to surgical complexity, are associated with increased delirium risk,
though findings are inconsistent [14].

Anesthesia Management: Depth of anesthesia, monitored via bispectral
index (BIS), with prolonged EEG burst suppression or values below 20,
increases odds of delirium [15].

Cerebral Oximetry: Lower preoperative cerebral oxygen saturation or
intraoperative desaturation below 50% is linked to higher delirium rates [16].

Surgical Technique: While no significant difference is found between on-
pump and off-pump CABG for delirium incidence, complex procedures like
valve surgery show higher rates [17].

Postoperative Risk Factors

Mechanical Ventilation: Prolonged ventilation, especially beyond 24
hours, is associated with increased delirium risk [18].

Medications: Use of benzodiazepines, steroids, and calcineurin
inhibitors postoperatively can precipitate delirium, particularly in elderly
patients [19].

Complications: Postoperative stroke, acute kidney injury, and the need
for transfusions are significant risk factors [20].

ICU Environment: Factors such as sleep deprivation, immobility, and
physical restraints in the ICU contribute to delirium risk [21].

The following table summarizes key risk factors, categorized by timing:

Category Risk Factors Notes

Preoperative Age, cognitive impairment, diabetes, depression,
carotid stenosis, NYHA class III/IV Older age and  cognitive issues
significantly increase risk.

Intraoperative  CPB duration, anesthesia depth, cerebral desaturation,
surgical complexity =~ Longer CPB and low oxygen levels during surgery are

critical.
Postoperative Prolonged ventilation, medication use, stroke, AKI, ICU
factors Postoperative complications and ICU environment play a major

j\/\l role.
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Pathophysiology

The pathophysiology of POD after CABG is multifactorial, involving
systemic inflammation, cerebral hypoperfusion, neurotransmitter imbalances,
and potential embolic events. Surgical trauma induces a systemic
inflammatory response, leading to leukocyte adhesion, endothelial swelling,
and perivascular edema, which impair microcirculation and reduce nutritive
perfusion [22]. This hypoxia particularly affects acetylcholine synthesis, which
is highly sensitive to low oxygen tension, contributing to cognitive
disturbances [23]. During CABG, cardiopulmonary bypass (CPB) exacerbates
inflammation and may introduce microemboli, potentially causing direct brain
injury [24]. Neurotransmitter imbalances, such as acetylcholine deficiency
and dopamine excess, further disrupt cognitive function, while cerebral
hypoperfusion during CPB can lead to ischemic injury, compounding the risk
[25].

Prevention

Preventive strategies aim to mitigate risk factors through preoperative,
intraoperative, and postoperative interventions.

Preoperative Interventions

Risk Stratification: Use of delirium prediction scores, such as those
derived by Rudolph et al. (2009), to identify high-risk patients [26].

Optimization: Addressing cognitive impairment, ensuring adequate
hydration, and reviewing medications to minimize psychoactive drugs [27].

Multidisciplinary Approach: Proactive geriatrics consultation, as shown
to reduce delirium risk in other surgical contexts, may be beneficial [28].

Intraoperative Interventions

Anesthesia Monitoring: Depth of anesthesia monitoring using BIS to
avoid excessive sedation or light anesthesia, reducing delirium risk [29].

Perfusion Management: Optimizing CPB parameters, such as
maintaining mean arterial pressure and hematocrit above 22-23%, to
minimize cerebral hypoperfusion [30].

Neuroprotective Strategies: Monitoring cerebral oximetry to ensure
adequate brain oxygenation during surgery [31].

Postoperative Interventions

Non-Pharmacological Approaches: Implementing multicomponent
interventions, including reorientation, early mobilization, sleep hygiene (e.g.,
using earplugs to reduce noise), and providing sensory aids like glasses or
hearing aids [32][33].

Pharmacological Approaches: Dexmedetomidine, a sedative with
potential delirium-reducing properties, has shown efficacy in reducing
incidence compared to other sedatives like propofol. Melatonin
supplementation may also help regulate sleep-wake cycles, potentially
lowering delirium risk.

Management
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Management of POD focuses on early recognition, treating underlying
causes, and providing supportive care.

Diagnosis: Use validated tools like CAM-ICU for early detection, ensuring
regular screening in the postoperative period, particularly within the first 5
days.

Treatment of Underlying Causes: Address potential triggers such as
infections, electrolyte imbalances, or hypoxia, which can exacerbate delirium.

Non-Pharmacological Management: First-line interventions include
creating a calm environment, ensuring adequate lighting, reorientation to
time and place, and engaging patients in therapeutic activities to maintain
cognitive function.

Pharmacological Management: Antipsychotics, such as risperidone, may
be used cautiously for severe agitation, starting at low doses and monitoring
for side effects, given the lack of strong evidence for routine use and potential
risks. Benzodiazepines are generally avoided due to their delirium-inducing
potential, especially in elderly patients.

Outcomes and Prognosis

POD after CABG is associated with significant short-term and long-term
consequences. It increases hospital length of stay by 2-3 days and is linked to
a 30-day mortality rate of 7-10% . Patients with POD experience prolonged
ICU stays, higher rates of postoperative complications such as pneumonia and
surgical site infections, and increased in-hospital mortality. Long-term
outcomes include an increased hazard ratio for death up to 10 years
postoperatively, with an adjusted HR of 1.65 (95% CI 1.38-1.97), particularly
in patients without prior stroke. Additionally, POD is associated with cognitive
decline and functional impairment, with some patients experiencing lasting
problems with memory and thinking, affecting quality of life.

Conclusion

Postoperative delirium (POD) following coronary artery bypass graft
(CABG) surgery is a complex and multifactorial condition with significant
clinical implications. Understanding its incidence, risk factors, and
pathophysiology is crucial for developing effective prevention and
management strategies. While non-pharmacological interventions remain the
cornerstone of POD prevention and treatment, targeted pharmacological
approaches may be beneficial in selected cases. Given its association with
increased morbidity, mortality, and long-term cognitive decline, early
identification and comprehensive management are essential to improving
patient outcomes after CABG surgery.
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