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Introduction

Delirium is not a new problem. Historians have been able 
to trace its appearance in the medical literature back to  
1 AD (1). The term comes from the Latin word “delirare” 
which translates to mean “to deviate from the furrow” (2,3). 
In farming terms, patients who are delirious have gone 
astray from the straight path that was meant to be plowed. 
Despite acknowledgement of this condition for many years, 
the exact causes and best management remain elusive. In 
the last 2 decades, the medical literature has started to try 

to untangle some of the mystery surrounding delirium, 
yet it remains underdiagnosed and poorly managed in 
many institutions. Data suggests that delirium is the 
most common post-operative neurological complication 
among elderly patients (4). Therefore, it is imperative that 
clinicians become more adept at preventing and managing 
this problem in order to improve post-surgical outcomes. 

Many reasons exist  for the lack of appropriate 
identification and treatment of post-operative delirium (POD) 
including failure to obtain the patient’s prehospital level of 
functioning, an expectation that confusion among hospitalized 
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elderly is normal, or simply a failure to include delirium in 
the differential. The failure to appropriately recognize and 
treat POD is causing significant harm to patients. There is 
clear evidence that delirium results in increased mortality, 
increased lengths of stay, increased institutionalization, 
and  dec rea sed  func t ion ing  fo r  pa t i en t s  ( 5-12 ) .  
As such, it is essential that medical professionals deepen 
their understanding of POD and take steps to lessen the 
incidence of delirium and its impact on patients. 

Delirium defined

The World Health Organization (WHO) has defined 
delirium as “an etiologically nonspecific organic cerebral syndrome 
characterized by concurrent disturbances of consciousness and 
attention, perception, thinking, memory, psychomotor behavior, 
emotion, and the sleep-wake schedule. The duration is variable 
and the degree of severity ranges from mild to very severe” (13). 
The American Psychiatric Association put forth a similar 
definition in its 5th edition of the Diagnostic and Statistical 
Manual (DSM-V). The DSM-V criteria for diagnosis of 
delirium includes a disturbance of attention, a disturbance 
in cognition, and an acute change from cognitive baseline 
which has not been previously established or is not caused 
directly by another medical condition (14). 

Delirium is often thought to have two predominant 
forms: hyperactive and hypoactive. The hyperactive form 
is usually readily identified as the patient is often agitated, 
aggressive, refuses to cooperate with medical personnel, 
may be found pacing, and may pull out intravenous lines, 
catheters, or intubation tubes. Additionally, patients 
with the hyperactive form of delirium are prone to 
experiencing visual hallucinations, less commonly auditory 
hallucinations, and delusions (2,15). These hallucinations 
and delusions can be extremely distressing for patients and 
family, particularly if the patient believes that the medical 
staff is trying to harm him/her. Even after the resolution 
of delirium, some patients continue to believe that the 
nursing staff or their doctors was trying to injure or poison 
them and actually develop post-traumatic stress disorder 
from the experience (16). 

In contrast to this hyperactive form of delirium, 
the hypoactive form is characterized by a decrease in 
psychomotor activity. Patients experiencing this form of 
delirium are often lethargic and may appear depressed. 
Often times, they will awaken when you call their name 
but then quickly return to sleeping. These patients are also 
confused, though the confusion may not be apparent unless 

the patient’s attention and thought process are investigated. 
Unfortunately, this form of delirium is commonly missed, 
disproportionately effects older patients, and is associated 
with poorer outcomes (2,15). 

A third form of delirium, called the mixed form, is 
present in patients who exhibit features of both hyperactive 
and hypoactive delirium. 

It is important to remember that patients with delirium 
have fluctuations throughout their course. It is not 
uncommon for the nursing staff to call a physician with 
concerns about the patient’s mental status and by the time 
the provider arrives, the patient appears to be fine. Agitation 
is often worse at night, such that a daytime medical team 
may get reports of a patient acting out in the evening but 
never actually witness these behaviors (17). 

Pathophysiology

The exact mechanisms which lead to the development 
of delirium remain unclear. It is generally accepted that 
delirium is a result of the patient’s underlying vulnerabilities 
or risk factors combines with an outside stressor such as 
infection or surgery (11,15). Many different stressors have 
been suggested including neurotransmitter imbalance 
(particularly a cholinergic deficiency), inflammation, and 
electrolyte or metabolic derangements (18). Since the 
pathophysiology of delirium is still not well understood, it 
is important to identify the risk factors that are well known 
and can be acted upon. 

Risk factors

It has been shown that delirium can be prevented (19). 
Therefore, it is important to be aware of patients’ 
modifiable risk factors so steps can be taken to optimize the 
patient, prior to elective surgery, with the hope of reducing 
the likelihood of a patient developing POD (2). Depending 
on the source used, risk factors vary though pre-existing 
cognitive impairment is often viewed as the greatest risk 
for development of delirium (5). Several recent studies 
have looked at the risk factors for development of delirium 
in cardiac and non-cardiac surgeries (Table 1). The risk 
factors found in both surgical groups are old age, cognitive 
impairment, decreased albumin, and weight loss (5,20-25). 

Of note, using a non-transfemoral approach (transapical 
or transaortic) during transcatheter aortic valve replacement 
is associated with higher rates of delirium compared to when 
the procedure is done using the traditional transfemoral 
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approach, and should be avoided when possible (22,25).
The United Kingdom’s National Institute for Health 

and Clinical Excellence’s (NICE) guidelines indicate 
that patients above the age of 65, those with cognitive 
impairment, and those with severe illness or hip fracture are 
at increased risk of developing POD (16). The American 
Geriatrics Society (AGS) put forth 22 risk factors for POD 
and states that patients with 2 or more risk factors are at 
increased risk of POD (16). 

Risk prediction models

Several models have been proposed to predict an individual’s 
risk of developing POD. One of the best known models was 
developed by Marcantonio et al. for patients undergoing 
elective noncardiac surgery. Risk factors included in the 
model are age greater than 70, alcohol abuse, a score of 
less than 30 on a Telephone Interview for Cognitive Status, 

severe physical impairment as indicated by a Specific 
Activity Scale class IV, markedly abnormal electrolytes, 
aortic aneurysm surgery, and noncardiac thoracic surgery. 
All risk factors are given 1 point, except for aortic aneurysm 
surgery which receives 2 points. Patients receiving  
1–2 points have an 11% risk of delirium while patients 
receiving 3 or more points have a 50% chance of developing 
delirium (11). 

Rudolph et al. devised a model for predicting delirium 
after cardiac surgery. In this model, patients receive  
1 point each for a previous stroke or TIA, abnormal 
albumin (<3.5 or >4.5 g/dL), and a score of greater than 
4 on the Geriatric Depression Scale. Patients receive an 
additional point if their mini mental state examination 
(MMSE) score falls between 24 to 27 and an additional  
2 points for an MMSE score of 23 or less. Using this model, 
a score of 1 is associated with a 43% risk of developing 
delirium, a score of 2 equates to a 60% risk, and a score of  
3 or more equates to an 87% risk (26). 

Inouye et al. also developed a prediction model for 
general medical patients which evaluates the patient for 
visual impairment, cognitive impairment, severe illness, and 
a high blood urea nitrogen/creatinine ratio. Patients with  
3 or 4 of these risk factors were found to have an 83% 
chance of developing delirium in the hospital (27). 

Outcomes

Cognitive outcomes

It is well documented that patients who experience delirium 
have long lasting adverse effects to their cognition (28-30).  
Levkoff et al. reported that in those patients who developed 
delirium, only 17.7% had complete resolution of 
delirium associated symptoms, including inattention and 
disorientation, at 6 months post hospital discharge (28).  
A 2012 study by Saczynski et al. similarly sought to 
determine the long-term consequences of delirium on 
cognition. The authors determined that patients who had 
experienced delirium were less likely to have returned 
to their preoperative cognitive baseline at 6 months. In 
fact, patients without delirium were typically back to 
preoperative cognitive baseline by 1 month after surgery, 
whereas patients who had developed delirium remained 
below their baseline 1 year postoperatively (29). 

Most healthcare professionals who care for older patients 
acknowledge a link exists between delirium and dementia. 
In one study of patients undergoing cardiac surgery, 87% of 

Table 1 Potential risk factors for delirium in cardiac versus non-
cardiac surgery

Risk factor for delirium
Cardiac surgery 

(19-23)
Non-cardiac 
surgery (4,24)

Old age X X

Decreased albumin X X

Anemia X

Poor functional status X

Cognitive impairment X X

Increased comorbidities X

Pre-existing stroke X

History of atrial fibrillation X

Longer procedure time X

Electrolyte disturbance X

Weight loss X X

Two or more blood transfusions X

Depression X

Diabetes X

Current smoking X

Carotid artery disease X

Non-transfemoral approach 
(TAVR)

X

X, risk factor. 
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those who developed dementia had experienced POD (31).  
Two additional studies, with an average follow-up of  
4.1 years, also showed increased rates of dementia in 
patients who had previously suffered from delirium (62.5% 
vs. 8.1%) (12). 

In a sort of “chicken or the egg” dilemma, it remains 
unclear if delirium is an early indicator of dementia or 
if delirium itself leads to dementia. Recent research has 
suggested that delirium may be associated with dementia 
in multiple ways. Delirium seems to indicate a vulnerable 
brain, may be the first notice of previously undocumented 
dementia, and creates neuronal damage that itself can result 
in dementia (32). 

Increased institutionalization

Patients who develop delirium are known to require more 
assistance with activities of daily living (ADLs) both at 
hospital discharge and at 6 months post-discharge (10). As 
the ability to successfully perform one’s own ADLs is used 
a benchmark for a safe discharge home, it is not surprising 
that many patients with delirium are discharged to nursing 
facilities or long-term care. In a study of patients who 
underwent elective noncardiac surgery, 36% of patients 
with delirium were discharged to nursing facilities, as 
opposed to only 11% of patients whose hospitalization was 
not complicated by delirium (11). A more recent meta-
analysis of 7 studies also demonstrated a greater than 3 fold 
increased risk of institutionalization among patients with 
delirium (33.4% vs. 10.7%) (12). 

Increased length of stay 

In healthcare systems where reimbursement is based on 
diagnosis, rather than days in the hospital and services used, 
increased lengths of stay can result in significant loss of 
revenue. Length of stay can be more than double in patients 
with delirium (11). Additionally, increased lengths of stay 
put the patient at increased risk of medical error, infection, 
and deconditioning.

Importance of preoperative screening

In a best practice statement from AGS, it has been 
recommended that patients undergoing surgery should 
undergo a preoperative assessment to look for delirium 
risk factors (33). The Association of Anaesthetists in Great 
Britain and Ireland has also issued a recommendation that 

elderly patients undergo delirium risk assessment prior to 
receiving anesthesia (16). 

If POD is viewed as a form of acute brain failure, then 
it becomes clear that it is a significant complication in 
hospitalized patients. As such, it is important for patients 
to be aware of their risk for POD as part of the process of 
informed consent (16). In addition to being appropriate 
to disclose the risk of delirium for legal reasons, it is likely 
that a discussion about the risk of delirium prior to surgery 
will help the patient’s family cope better if the complication 
should occur postoperatively (34). 

At the preoperative risk assessment, the healthcare 
professional should clearly document the patient’s current 
cognitive status and his/her ability to perform ADLs (33,35).  
Additionally, vision and hearing assessments should 
be conducted and patients should be informed of the 
importance of bringing any glasses or hearing aids with 
them to the hospital (35). Many patients and their family 
members fear losing expensive visual or auditory aids, 
and therefore leave these items at home. Therefore, it is 
essential for the provider to explain the value that these 
items have in sensory optimization and delirium prevention. 

Diagnosis

In addition to using the definitions set forth by WHO and 
AGS, there are multiple tools to aid in the diagnosis of 
delirium. 

The most commonly used screening tool in research is 
the Confusion Assessment Method (CAM). This is probably 
due to the fact that when compared to a psychiatrist’s 
diagnosis of delirium, the CAM has demonstrated high 
sensitivity and specificity (between 90–100%) (36). There 
are many forms of the CAM, including the long form which 
has 10 sections and the short form which has 4. While the 
long form is used in research, the short form is commonly 
used in clinical practice. The short form examines four 
domains—acuity/fluctuation, attention, thinking, and level 
of consciousness. When compared with other screening 
tools, the CAM is also the best predictor of increased 
length of stay and mortality (37). A systemic review of  
25 prospective studies examined the utility of bedside testing 
in the assessment of delirium. The authors concluded that 
while many options exist, the CAM has the best evidence 
for its use and can typically be completed in 5 minutes or 
less (38). 

Another screening tool is called the Intensive Care 
Delirium Screening Checklist (ICDSC). The ICDSC 
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evaluates 8 domains which include level of consciousness, 
attention, orientation, hallucinations/delusions, changes in 
psychomotor functioning, inappropriate speech or mood, 
sleep-wake disturbances, and fluctuations in symptoms (39). 
In a meta-analysis of 4 studies evaluating the accuracy of the 
ICDSC, the pooled sensitivity of the ICDSC was 74% and 
the pooled specificity was 81.9% (40). 

The 4AT is a newer screening tool which may be 
particularly advantageous when practitioners have limited 
time to evaluate the patient. This tool evaluates the patient 
for 4 hallmarks of delirium—alertness, orientation, attention, 
and acute change or fluctuating course. When compared 
with a geriatrician diagnosis, the 4T has been shown to have 
a sensitivity of 89.7% and specificity of 84.1% (41). 

Even though many of these screening tools are short 
and fairly easy to perform, some providers still find 
them too time consuming. If that is the case, it has been 
suggested that assessing the patient’s orientation and asking 
them to perform an attention task may be a permissible  
subst i tute (18) .  Attention tasks  which have been 
recommended are serial 7’s (1 error allowed), or naming 
the days of the week backwards (no errors allowed) or the 
months of the year backwards (1 error allowed) (15,18,35). 

After a patient has been diagnosed with delirium, 
additional tools, such as the memorial delirium assessment 
scale (MDAS) can be used to determine the severity of the 
delirium. The MDAS uses 10 items to evaluate several 
components of delirium including awareness, orientation, 
short-term memory, attention, disorganized thinking, and 
change in psychomotor activity or sleep disturbance (42). 
The severity of delirium determined by the MDAS has been 
shown to correlate to outcomes, with more severe delirium 
being associated with greater rates of institutionalization 
and mortality at 6 months (43). 

Work-up

Once a patient has been determined to be delirious, it is 
important to evaluate for any underlying causes that may 
have precipitated the POD. Figure 1 illustrates a framework 
to consider when searching for possible causes of POD. 
Several tests can be run to look for a source of infection 
including a complete blood panel, a clean catch urine 
sample, blood cultures, and a chest X-ray. Additional tests 
can include a renal panel, liver function tests, ammonia 
level, thyroid function tests, and glucose level (2,44). 

A careful review of the patient’s prehospital medication 
list, as well as medications the patient has received in the 
hospital, should also be performed (2,35). Antihistamines, 
benzodiazepines, opioids, and anticholinergic medications are 
all well-known precipitants of delirium (45,46). It is important 
to know about the patient’s compliance with his/her  
outside regimen and if he/she was taking any additional 
prescriptions or supplements. Alcohol history should also 
be obtained as both alcohol and benzodiazepine withdrawal 
can present with delirium. 

It is also helpful to keep in mind that as the causes of 
delirium are multifactorial, providers should strive to treat 
all possible causes, not simply one (15,35). 

Unless a patient has a focal neurological deficit , 
neuroimaging (computed tomography or magnetic resonance 
imaging) has been shown to offer little in delirious patients (2). 
Lumbar puncture should also not be used routinely unless 
there is a strong suspicion of meningitis (2). 

Management strategies

Geriatric consultation 

Geriatricians are trained to manage delirium, and so 

Recommended work up to evaluate 
for underlying causes of POD

Infectious work-up
1 Complete blood panel
2 Urine samle
3 Blood cultures
4 Chest X-ray

Metabolic work-up
1 Renal panel
2 Liver function
3 Ammonia
4 Thyroid function
5 Glucose

Pharmaceutical
1 Review of pre-hospital 

medications
2 Evaluation of medications 

administered in the hospital

Figure 1 Recommended work up to evaluate for underlying causes of POD. POD, post-operative delirium.
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hospitals have begun using geriatric consultants to assist 
with or co-manage elderly surgical patients in an attempt to 
reduce incidence and sequelae of delirium. In a study that 
used geriatric consultation preoperatively or within 24 hours 
postoperatively for patients with hip fracture, there was a 
significant reduction in delirium in those patients who were 
seen by geriatricians (32% vs. 50% with usual care) (47).  
A meta-analysis by Wang also found reduced POD and 
better postoperative cognitive status in patients who 
received comprehensive geriatric care (48). 

Multi-component interventions 

As delirium is thought to be caused by multiple factors, 
it is no surprise that multi-component interventions have 
been found to reduce the incidence of delirium when 
compared to usual care (19,49). One of the most successful 
multi-component interventions is known as the Hospital 
Elder Life Program (HELP). HELP uses standardized 
protocols to target six risk factors (cognitive impairment, 
sleep deprivation, immobility, visual impairment, and 
dehydration) with the goal of delirium prevention and 
improvement in overall care (19). While the intervention 
has not been shown to have an effect on delirium severity, 
it has been shown to reduce delirium by 40% (19). The 
intervention does require a multi-disciplinary team and 
costs around $6,000 per case of delirium prevented (19). 
While this cost may deter many healthcare facilities 
from instituting a similar program, it is actually a savings 
considering that the one year cost of a single case of 
delirium has been estimated to be between $16,000 and 
$64,000 (50).

In 2010, the United Kingdom’s NICE developed 
recommendations for the prevention and management 
of delirium. The NICE guidelines expanded on the 
suggestions put forth by HELP (51). NICE suggests 
that patients should be evaluated for delirium risk on 
hospital admission with attention being paid to cognitive 
impairment, dehydration or constipation hypoxia, mobility 
impairments, infection, polypharmacy, pain, poor nutrition, 
sensory impairments, and sleep disturbance (51).

Anesthesia 

The use of anesthesia has been linked with delirium and 
cognitive decline in the elderly (30). It has been suggested 
that regional anesthesia should be used rather than general 
anesthesia, but a 2016 review of 18 randomized controlled 

trials did not show a significant difference in incidence of 
delirium between the two forms of anesthesia (52). While 
the evidence remains limited, a meta-analysis of 2 studies 
did show that bispectral index (BIS) guided anesthesia was 
associated with lower rates of delirium than BIS-blinded 
anesthesia (49). 

Pain management 

It can be difficult manage pain, particularly in the 
perioperative period as both pain itself and opioids can 
cause delirium. It is recommended that a standing pain 
regimen be considered in older adults. Acetaminophen 
1,000 mg, three times daily, is commonly used and has 
been shown to both reduce pain and the need for stronger 
medications (33,35). 

Antipsychotics

The United States Food and Drug Administration has not 
approved any antipsychotics for use in delirium, but they 
are used frequently when non-pharmacological measures 
have not been effective in keeping the patient from being a 
danger to himself or others (53). While haloperidol is the 
most commonly used antipsychotic, many of the atypical 
antipsychotics have similar drug profiles and have been 
shown to be as effective in the management of delirium (54). 
Even though the effect of orally administered haloperidol 
on the QTc is rather small (less than 8 milliseconds), it is 
still recommended that patients receiving antipsychotics 
have electrocardiogram monitoring of the QTc (53). 

While antipsychotics are used in the treatment 
of delirium, it remains unclear if they can be used 
prophylactically to prevent POD (15). A 2012 study did 
show delirium reduction when haloperidol was used 
prophylactically in patients undergoing non-cardiac  
surgery (55).  In contrast ,  multiple studies of  the 
prophylactic use of haloperidol for delirium prevention in 
elderly hip surgery patients have not shown any reduction 
in incidence of delirium (56,57). 

There is consensus that antipsychotics should be 
discontinued (or weaned off over 3–5 days) once the 
delirium has resolved (2,44,53). Unfortunately, many 
patients remain on these medications after hospitalization. 
In a random sample of 300 geriatric patients who had 
received antipsychotics during their hospitalization, it was 
discovered that 48% of the patients were discharged on 
these medications (58). It is essential that a medication 
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reconciliation is done prior to discharge and that the 
antipsychotic is stopped or clear communication occurs 
during the transition of care to indicate how the medication 
should be tapered. 

Benzodiazepines

Since benzodiazepines are known to cause delirium, they 
are not recommended as treatment for delirium except in 
specific cases (59). In patients in whom delirium is the result 
of alcohol or sedative withdrawal, benzodiazepines are an 
appropriate choice. Benzodiazepines may also have to be 
used in patients with known Dementia with Lewy Bodies or 
Parkinson’s disease given their neuroleptic sensitivity (2,59).  
It is preferable to use a short acting benzodiazepine, such 
a lorazepam, in small doses in these cases (2). Patients 
who take regular benzodiazepines should continue these 
medications in the perioperative period, even if at a reduced 
dose, so as to prevent withdrawal-induced delirium. In 
patients who cannot take medications orally pre or post-
surgery, benzodiazepines can be administered intravenously. 

Ketamine 

Based in part on research in children which has shown 
promise decreasing delirium, studies have looked at the 
intraoperative use of ketamine for the prevention of 
POD in older adults. The literature remains sparse with 
conflicting conclusions (60,61). At this time, ketamine is not 
recommended to prevent delirium and has been shown to 
cause an increase in hallucinations and nightmares (61). 

Dexmedetomidine

The a-2 adrenergic agonist dexmedetomidine has gained 
popularity in ICUs in recent years. It is believed to have 
several benefits including reduced incidence of delirium and 
decreased opioid use (62). Dexmedetomidine has been shown 
to reduce delirium in both cardiac and noncardiac surgical 
patients. A recent study in China showed a significantly lower 
incidence of (noncardiac) POD in patients who received 
an IV infusion of dexmedetomidine (9% vs. 23%) (63).  
When compared with propofol after cardiac surgery, a 
meta-analysis of 8 randomized control trials did determine 
that dexmedetomidine was associated with a lower risk 
of delirium. Unfortunately, dexmedetomidine was also 
associated with a higher rate of bradycardia which may not 
be acceptable in cardiac patients (64). While postoperative 

dexmedetomidine seems to lower the incidence of delirium, 
intraoperative administration has not shown benefit (62). 

Melatonin 

Given the known sleep cycle disturbance in delirium, 
much hope has been placed on the use of melatonin 
for the management of delirium. A recent randomized 
control trial done in Japan, did show a decreased incidence 
of delirium for patients who were given the melatonin 
agonist Ramelteon prophylactically (65). However, a meta-
analysis of 4 studies which examined the use of melatonin 
for delirium prevention showed mixed results. While a 
subgroup analysis did show that melatonin reduced the 
incidence of delirium in general surgical patients by 75%, 
no reduction in delirium incidence was seen in surgical 
patients (66). Another review of 3 studies found no clear 
evidence for the use of melatonin or melatonin agonists to 
reduce delirium (49). Instead of melatonin, it is advisable 
to use a nonpharmacological sleep protocol which includes 
a warm drink, guided meditation or relaxing music, and a 
back massage (15). 

Follow-up

The last recommendation from NICE is that patients 
who have experienced delirium consider follow-up with 
a geriatric team. Given the association of delirium with 
dementia and other adverse outcomes, geriatric follow-
up is likely to be beneficial in helping patients and families 
identify and manage residual deficits, as well as, hopefully 
reduce the risk of future occurrences of delirium (2). 

Conclusions

POD is a significant problem facing both medical staff and 
surgical patients, particularly elderly ones. Despite being a 
known condition for many years, little is understood about 
the pathophysiology of the disorder and there is no specific 
cure. It is clear that preoperative evaluation allows for the 
identification of risk factors which make a patient more 
susceptible to the development of delirium. It is essential to 
identify both modifiable and non-modifiable risk factors so 
that steps can be taken to reduce the likelihood of delirium. 
Identification of risk factors in preoperative evaluations 
allows patients to understand their chances of developing 
delirium as part of the process of informed consent. In the 
hospital setting, there are a number of validated tools that 
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identify the presence of delirium. Prevention is the best 
approach to delirium; however, once it has developed, both 
geriatric consultation and multi-intervention strategies 
have been shown to be effective. Despite the routine use of 
antipsychotics for delirium, no current drug regimen exists 
to correct the problem. Given the known poor outcomes 
associated with delirium, it is important that researchers 
continue to look for the best ways to both prevent delirium 
and treat it when it does occur. 
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