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Abstract

As cardiac surgeons (both qualified and in training), caring for post 
cardiac surgery patients in the ICU, we tend to focus primarily on the 
surgical outcomes of our surgery. Out of the many aspects of recovery, 
delirium is often not dealt with or understood intensively. While most 
of the patients recover without much short term noticeable effects, some 
have long lasting effects. A thorough understanding as well as early 
identification of this condition can improve long term outcomes as well 
as hospitalization costs. While there is extensive literature on this, further 
research is needed in predicting, identifying and treating delirium after 
cardiac surgery. Moreover, awareness of this situation in the early recovery 
phase of cardiac surgical patients can aid in the expedient recovery and 
hospitalization costs.
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Introduction

Background

Neuropsychiatric complications following 

cardiac surgery are not unknown, however 

they continue to remain a perplexing issue 

with a multifactorial etiology. Delirium is a 

neuropsychiatric syndrome and was recognized 

early on in cardiac surgery with the advent of 

cardiopulmonary bypass and was described as post 

cardiotomy delirium [1]. Delirium is diagnosed 
and de ned utilizing the criteria set out in the 

 fth edition of the manual of mental disorders 

(American Psychiatric Association) [2].

Clinically delirium can be picked up by a wide 

variety of features which may include all or some of 

the following  ndings of altered levels of attention, 
disordered cognition, altered level of consciousness 

and a varying onset of clinical course. It can be of 

mixed, hyperactive or hypoactive varieties, the 

latter being the most common type associated with 

cardiac surgery [3].

Inouye [4] showed that delirium was associated 

with adverse post operative events including 

increased mortality and also multiplied the risk of 

post operative complications many fold. Adverse 

one-year functional status and a cognitive decline 

(almost equivalent to that seen in patients of 

Alzheimer’s disease) was also seen in patients 

suffering from post operative delirium [5,6].

Literature shows that more than half of patients 

over the age of sixty years develop some kind of 

post operative delirium [7] and this is important 

from the point of view that this patient population 
is now slowly increasing in age as far as cardiac 

surgery is concerned. Thus from the cardiac 

surgeons’ perspective it is important to prevent 

and recognize this problem in the ICU setting well 

in time hence forming an important part of a post-

operative cardiac surgical care

Review

Etiology

The exact underlying physiological and 

pharmacodynamic mechanisms leading to delirium 

are not fully understood. Some well knew causes 

include neuroin ammation, electrolyte imbalances, 

metabolic disorders, genetic factors as well as 

post operative hemodynamic changes common 
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in patients undergoing cardiac surgery. As far 
as neuroin ammation is concerned, brain injury 
mediated by an in ammatory response (involving 
chemokines, cytokines, etc) to cardiopulmonary 
bypass is a well established cause of delirium 
with ongoing research into many more speci c 
biomarkers [8-11].

Risks and patient characteristics

Neurological and functional status: -it is hard to 
predict preoperatively from a neurological point 
of view as to which patient may develop post 
operative delirium. However, a previous history of 
prior stroke, transient ischemic attack, depression 
and impaired preoperative cognition (which is the 
most common independent risk factor according 
to many studies) are useful identi able risk factors 
which are commonly implicated in the development 
of delirium post operatively [7]. Thus preoperative 
screening for these risk factors is useful in assessing 
the risk and also to form a baseline to start with. 
There are several standardized tests available to 
accomplish this. Another independent risk factor 
for delirium is functional status before surgery [12].
Thus, people with a marginal prior functional and 
neurological state would obviously be at a higher 
risk for development of delirium after cardiac 
surgery and thus assessment of the above provides 
strati cation for risk of developing delirium and 
can prepare the post operative care of the patient 
(including surgeons) and better equip them to deal 
with this condition.

Laboratory tests

Abnormal preoperative hematological and 
biochemical parameters often are associated with 
underlying disease and propensity to develop 
delirium. As an example delirium was associated 
with blood urea nitrogen to creatinine ratio of 
greater than eighteen [13]. Thus, routine assessment 
of preoperative laboratory values which is generally 
always done before cardiac surgeries should never 
be missed.

Cognitive impairment and Depression: Most elderly 
patients have some form or the other of cognitive and 
 ne motor impairment in the general population. 
Often some degree of impairment of cognition is 
missed or not recognized. So is the case with a history 
of pre-operative depression, particularly in elderly 
patients. These factors contribute to post-operative  
delirium according to many studies[14-17].

Medications and alcohol: - Drug abuse, alcoholism 
and neuropsychiatric medication intake before 

surgery increases the risk of developing post-
operative delirium. Thus, a careful review of a 
patient past medicine and drug intake is important 
in identifying any risks associated [18]. It may not 
be necessary for them to be heavily drinking at the 
time of admission for cardiac surgery.

Perioperative and postoperative factors: - inhalational 
anesthesia, pre-anesthetics and other intra operative 
agents exhibit cognitive properties as well as effect 
neuroelectrical transmission leading to cellular brain 
damage [19-20]. Although a seemingly better option, 
the use of local/regional anesthesia doesn’t appear 
to decrease the chances of post operative delirium 
[21]. It is prudent to use analgesic medications in 
high risk patients with caution as many analgesics 
like opioids, meperidine, etc increase the chances 
of developing delirium particularly in high risk 
patients. Intraoperative factors like prolongation of 
aortic cross clamp time and the occurrence of atrial 
 brillation have also been shown to be a risk factor 
for delirium according to Andrejaitene et al. [22].

Regarding post-operative care, all cardiac 
surgical cases are transferred imperatively to the 
intensive care unit which are always busy, noisy, 
bright lighted and a place where many things are 
happening at one time where patients are monitored 
and assessed continuously. Deprivation of sleep 
and unfamiliar continuous stimulant factors can 
lead to delirium according to recent literature [23]. 
Fast tracking patient transfer to step down /wards 
may prevent these factors from contributing to 
delirium.

Management

Identifying and early correction of any causative 
factors: - 

Prevention is always better than cure and hence 
the  rst part of the management of delirium is 
early recognition and treating or eliminating 
the predisposing causes. A thorough focused 
history and examination stressing on neurological 
determinants and  ndings should be included in 
addition to a relevant panel of blood tests which 
should include a basic metabolical panel. It should 
be kept in mind that in the immediate post-operative 
period, patients may not be neurologically alert due 
to the in uence of intra-operative anesthetics. The 
patients’ previous medication charts should also be 
reviewed to eliminate any potential medications 
leading to delirium. Since delirium is multifactorial 
in origin, continuous review of  ndings should be 
maintained even when some factor has been ruled 
out. Blood investigations should be done aiming 
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at correction of any abnormalities. Physiotherapy 
services should be engaged early onand targeted 
at early mobilization, reorientation, effective 
communication and maintaining a healthysleep 
cycle. These non-pharmacological methods are 
in fact considered the  rst choice of prevention of 
delirium [24].

Radiology

Brain imaging with computed tomography after 
cardiac surgery,aimed at diagnosing and treating 
delirium is of doubtful value, provided there are 
no neurological de cits. Early post operatively 
after cardiopulmonary bypass the chances of tiny 
micro emboli being seen in computed tomography 
scans or even in magnetic resonance imaging is 
high. These micro emboli may not be necessarily 
associated with delirium. And hence, even with the 
availability of high end imaging, the value is not of 
proven value in the diagnosis of delirium [25].

Management of post-operative agitation

1. Prevention of pain and agitation associated 
with pain along with reassurance and early 
mobility.

2. Prevention of full bladder and bowel and 
the distress associated with these aids in the 
prevention of the risk factors cumulating in 
the development t of delirium. 

3. When pharmacological interventions are 
warranted then drugs like haloperidol, 
fentanyl and dexmedetomidine (which 
is a selective α-2 receptor agonist which 
provides sedation plus analgesia)can be 
used. Dexmedetomidine showed a reduction 
in the incidence of delirium compared to 
conventional antipsychotics [26]. Historically, 
steroids are used quite often in delirium 
probably due to the thought that they may 
prevent in ammatory brain injury, however 
this has not been conclusively proven (for 
example in dexamethasone) [27]. According 
to literature, usage of antipsychotics, 
dexmedetomidine and multicomponent 
intervention should be served to the patient 
developing delirium. [28].

Long term effects

Although still intensively studied, long term 
effects of delirium show that some patients 
have effects equal to moderate traumatic brain 
injury or mild Alzheimer’s disease [8]. Long term 

development of depressive disorder has also been 
shown in some studies [29] these factors alone or in 
combination may severely affect the quality of life 
on a long term [30].

Conclusion

Delirium is a known post surgical complication 
increased morbidity, mortality, resource utilization 
and ultimately increased costs of hospitalization. 
Several risk factors have been implicated and so 
have the roles of some promising biomarkers. 
Many of these factors may not be able to be changed. 
They also may not be able to be completely avoided. 
However, there are many management strategies 
for delirium with many risk factors amenable 
to modi cation and elimination. Repeated post-
operative evaluation on the part of cardiac surgeons 
leads to timely intervention before the onset of this 
disorder.
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