
Delirium was diagnosed postoperatively by the attending physician according to the criteria of the Intensive Care Delirium Screening Checklist 

Conclusions. Our data suggests that PD is a common complication after elective cardiac surgery and is associated with longer hospital and 

ICU stay following cardiac surgery. Older age, previous strokes, longer pre-operative hospital stay, dose of intra-operative sodium thiopental 

 delirium, postoperative delirium, post-cardiotomy delirium, post-cardiac surgery delirium, cardiac surgery.
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Postoperative delirium is a common perioperative 

complication frequently observed in patients undergoing 

cardiac surgery. Delirium is a neuropsychiatric syndrome 

[1]. Delirium has been described from the early beginnings 

during the heart surgery. The incidence of PD in the patients 

with CPB surgery is higher than the patients without CPB 

[2]. Delirium occurring after cardiac surgery is associated 

with many negative consequences, such as prolonged and 

postoperative death, impaired postoperative cognition 

function, lower overall postoperative quality of life and 

greater social dependency [4].

The reported incidence of PD after cardiac surgery varies 

brain injuries and side-effects of the medical management 

identify possible risk factors for PD. However, study results 

or vision disorders, reduced left ventricle ejection fraction 

cerebrovascular pathology, longer duration of surgery, CPB, 

blood transfusions, postoperative hypertension, postoperative 

 PD is a frequently occurring but often under-diagnosed 

and under-treated problem in the ICU patient populations 

symptoms, especially when no verbal contact with the patients 

is possible, e.g. in cases of hypoactive delirium, mechanical 

to the variety of its symptoms, PD is frequently missed after 

and detection is also complicated by scarce knowledge of 

sources indicate that the fundamental reason of PD is hypo-

central nervous system risk monitoring at the ICU while the 

functions of other organs are thoroughly observed in order to 

worldwide accepted tests or schemes to determine delirium 

diagnose this serious complication. However delirium rating 

scales and checklists application increases the percentage of 

recognition and ensures a better quality of early treatment. 

There is no doubt that the severity of a patient’s illness 

has an impact on PD development. The complexity of the 

intervention and perioperative complications also have an 

Although the pathophysiology of delirium remains largely 

unknown, it is generally accepted that the etiology involves 

of predisposing factors in cardiac surgery patients enables the 

implementation of prevention strategies. The recognition of 

of these strategies.

The aim of our study was to assess the incidence and risk 

factors for postoperative delirium after cardiac surgery at our 

institution according to the criteria of different screening tests.

Patient Selection and Study Design

The prospective study was performed in the Department 

of Cardiac, Thoracic and Vascular Surgery of the Hospital of 

the Lithuanian University of Health Sciences Kaunas Clinics 

bioethics committee.

the ICU after elective cardiac surgery on CPB were included 

Patients with established PD risk factors, such as  cognitive 

impairment, dementia and depression, diagnosed prior to the 

surgery and patients who have developed cerebrovascular 

postoperative period have been excluded from the study. 

and monitored preoperatively, during surgery and in the early 

postoperative period. Preoperative evaluation, premedication, 

the anaesthetic regimen, cardiac surgery procedures and 

postoperative management were performed according to the 

institutional protocols. Medical, social and functional status 

data were collected by interviewing the patient on admission. 

Additional data were retrieved from medical records and from 

the local clinical database.

Postoperative Delirium Screening

Delirium was diagnosed postoperatively by an attending 

If the level of sedation permitted delirium screening 

patients’ medical records. For the diagnosis of delirium after 

were used to assess whether delirium had developed. ICDSC 

inattention, disorientation, hallucination-delusion-psychosis, 

inappropriate speech or mood, psychomotor agitation/

PD screening was started 8 hours after the surgery and 



ICU stay. This study was designated to investigate early onset 

of delirium following cardiac surgery, therefore screening 

Assessment of Postoperative Delirium Risk Factors

step in improving the outcomes of delirium by prevention and 

early detection. These risk factors can be divided into baseline 

Predisposing factors are related to a patient’s underlying 

obstructive pulmonary disease [COPD], diabetes mellitus, 

patient’s acute illness, its treatment and ICU management, 

and act as triggering factors for delirium, some of which can 

of predisposing factors in cardiac surgery patients enables the 

implementation of prevention strategies. The recognition of 

Statistical Analysis

Statistical analysis was performed by using the statistical 

variables were described as mean and a standard deviation 

and dependencies. Kolmogorov-Smirnov test was used for 

determination of quantitative data distribution. When the 

used for comparison of quantitative sizes of two independent 

samples, and the non-parametric Mann-Whitney U test was 

used to compare non-normally distributed variables. The 

dependence of qualitative variables was evaluated by chi-
2

the distribution of the variables we used Pearson’s r correlation 

was asymmetric, Spearman’s rho nonparametric analogue 

was used. All tests were two-tailed. Receiver Operating 

variables separation critical point. Using univariate logistic 

values of the variables used the binary logistic regression 

analysis. The difference between the two independent groups 

days.

The univariate analysis showed that delirious patients 

delirious patients than in non-delirious patients. However, the 

showing that patients undergoing open heart surgery are in 

delirium, as established using the CAM-ICU, ICDSC, RASS 

literature. Compared with our previous retrospective study 

[22], the incidence of PD increased from previously reported 

surgery depends on employed delirium detection methods.

factor for PD. According to the literature data, the highest 

risk of postoperative delirium is found in older patients. Older 

age is also associated with more aortic and carotid artery 

atherosclerosis and increased risk of cerebral embolization, 

as predictor for PD. In other studies, cerebrovascular disease 

or history of stroke were also proven as predisposing risk 

factors for PD, presumably due to its close association with 



Variable p

Baseline

Active smoker

Comorbidities

Chronic obstructive pulmonary disease 

Diabetes mellitus

Thyroid disorder

Aortic sclerosis

Arterial hypertension

Rhythm disorders

Previous strokes

Hyperlipidaemia

Renal disease

Visual impairment

Hearing impairment

Preoperative medications

Thyroxin administration

Angiotensin receptor blockers administration

Beta blockers administration

Calcium channel blockers administration

At operation

In the ICU

Repeated mechanical ventilation

Postoperative analgesia

Epidural

NSAIDs

Histamine H2-receptor antagonist administration

Nitroprussidum natrium required administration

Table 1. 

A

the development of PD. According to the literature, COPD 

mechanism is based on chronic hypoxia that facilitates 

mitochondrial dysfunction and promotes brain dysfunction and 

vascular reactivity and weakened protective reactions that 



consequentially lead to increased central nervous system 

sensitivity to hypoxia and hypoperfusion resulting in elevated 

between the length of hospital stay before surgery, when 

psychological stress before surgery could be associated with 

this neuropsychiatric syndrome. 

have little to no effect on the development of postoperative 

cognitive dysfunction. Only the combination of surgical 

The medications that cardiac surgery patients consume 

before, during, and after surgery, are also important in 

premeditated with oral benzodiazepines and intramuscular 

morphine routinely before anesthetic induction, and general 

anesthesia was induced with intravenously thiopentone and 

fentanyl, supplemented with small doses of midazolam when 

required and anesthesia was maintained with additional 

In accordance with the literature data, the intraoperative 

use of long-lasting opioids is associated with an increased risk 

of PD compared to short-acting substances. Correspondingly, 

the amount of perioperatively used fentanyl has a quantitative 

intraoperative use of fentanyl and post-operative pain control 

with opioids were not different as a function of PD. In accordance 

with literature data, benzodiazepines were independently 

benzodiazepines and PD.  Sedatives are commonly used 

within the ICU and have also been implicated as the cause of 

paradoxical hostility, aggressiveness, confusion and agitation. 

This relatively infrequent response to therapy is thought to 

be due to anticholinergic activity, and there is evidence that 

anticholinergic medications are linked to delirium in older 

thiopentone, with regard to the development of PD. Moreover, 

the authors recommend reconsidering the routine use of 

known risk factors for this cognitive dysfunction, because the 

use of this induction agent was shown to be associated with 

an increased relative risk for developing this condition even 

hand, it was established, that sodium thiopental is used to treat 

refractory intracranial hypertension by reducing intracranial 

pressure and cerebral metabolic demands. Furthermore, it was 

mechanisms mediated by thiopental and proved that thiopental 

inhibits global protein synthesis and thus ameliorates hypoxic 

of sodium thiopental to maintain anesthesia. We think that 

anesthesia may be one of the factors that could reduce the 

incidence of PD. However, further studies must be done to 

admit or decline this hypothesis. 

Why is it important to identify postoperative delirium 

and to begin its treatment as soon as possible? The answer to 

this question is provided by Afonso A. et al. [7]: relationship 

incidence of delirium is in all aspects unfavorable for the 

patient. Delirium after cardiac surgery is associated with 

analysis showed that patients who experienced postoperative 

delirium require re-intubation more frequently, PD prolonged 

established that hypoactive delirium itself is a strong predictor 

for a longer ICU stay and a prolonged period of mechanical 

prolong mechanical ventilation. We draw attention, that the 

treatment of postoperative delirium as recommended with 

the risk factors for delirium in cardiac surgical patients may be 

delirium during ICU stay. 

Although there are many tests and checklist that are used 

diagnose postoperative delirium for patients after cardiac 

surgery. This is the main reason why different tests are used 

in other studies. Therefore, the results in some study may 

vary. There should be made special guidelines that could 

help screening postoperative delirium in patient after cardiac 

researches.

Table 2. 

 

Variable Categories OR P value

Preoperative Age

Strokes previous

Length of stay in the hospital before surgery

Operative Intra-operative use of sodium thiopentali

Postoperative Re-intubation



This prospective study demonstrates that PD is a common 

complication that worsens patient outcome following cardiac 

surgery. PD has many reasons and a multifactorial risk model 

should be applied to identify patients at an increased risk for 

developing PD. Our study and other examples in the literature 

suggest that many risk factors cannot be changed or avoided, 

required to clarify PD risk factors because controlling them 

will help preventing PD.

We are indebted to the nursing staff at the Kaunas clinics 

of Lithuanian University of Health Sciences for their untiring 

assistance in the examination and assistance of our patients.
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