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Summary

Introduction. Delirium is defined as an acute change in men-
tal status that leads to disturbance in perception, thinking,
memory, attention, emotional status, as well as sleep rhythm
disorders and is most often reversible. Postoperative delirium
is an acute mental disorder that develops after cardiovascular
surgery with an incidence of 20 - 50% of operated patients. This
complication is associated with a longer hospitalization, longer
stay in the intensive care unit, as well as increased morbidity and
mortality. Risk Factors. The risk factors are divided into preop-
erative, intraoperative and postoperative. The most common pr-
coperative risk factors are older age, stenosis of the carotid arteries,
previous cerebral diseases, depression, diabetes, hypertension, low
ejection fraction of the left ventricle, as well as heart rthythm dis-
orders. Intraoperative risk factors include the type of surgery, type
of anesthesia, duration of extracorporeal circulation, and duration
of aortic clamp. The most important postoperative risk factors
include the use of psychoactive drugs, prolonged pain, the use of
opioid drugs, duration of mechanical ventilation, and the length
of stay in the intensive care unit. Prevention. Prevention is a very
important aspect that is most often focused on intraoperative and
postoperative precipitating factors. Preventive treatment includes
pharmacological and non-pharmacological methods. The main
recommendation refers to avoiding routine use of antipsychotics.
Conclusion. Continuous infusion of dexmedetomidine compared
to propofol reduces the incidence of postoperative delirium. Non-
pharmacological approach consists of a series of procedures that
are carried out postoperatively, such as the protocol that includes
monitoring of Awakening, Breathing, Coordination, Delirium,
Early mobility, and Family engagement.
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Introduction

Delirium is defined as an acute change in mental
status that leads to disturbance of perception, thinking,
memory, attention, emotional status, as well as sleep

SaZetak

Uvod. Delirijum se definiSe kao akutni poremec¢aj mentalnog sta-
tusa koji dovodi do narusavanja percepcije, razmisljanja, paméenja,
paznje, emocionalnog statusa, kao i poremecaja ritma spavanja i
najcesce je reverzibilnog karaktera. Postoperativni delirijum podra-
zumeva akutni poremecaj mentalnog statusa koji se javlja u kardio-
vaskularnoj hirurgiji sa incidencijom od ¢ak 20—50% operisanih
pacijenata. Ova komplikacija sa sobom nosi duzu hospitalizaciju,
duzi boravak u jedinici intenzivnog lecenja, kao i pove¢an morbiditet
i mortalitet. Faktori rizika. Faktori rizika se dele na preoperativne,
intraoperativne i postoperativne. Naj¢esci preoperativni faktori
rizika su starije zivotno doba, stenoza karotidnih arterija, ranija
cerebralna oboljenja, depresija, dijabetes, hipertenzija, niska ejek-
ciona frakcija leve komore, kao i poremecaji sr¢anog ritma. U in-
traoperativne faktore rizika spadaju vrsta operativnog zahvata,
vrsta anestezije, duzina trajanja ekstrakorporalne cirkulacije, duzina
trajanja aortne kleme. U najznacajnije postoperativne faktore rizika
spadaju upotreba psihoaktivnih lekova, prolongirana bol i upotreba
opioidnih lekova, vreme trajanja mehanicke ventilacije i duzina
boravka u jedinici intenzivnog leCenja. Prevencija. Prevencija pred-
stavlja veoma znacajan aspekt koji je najéesée fokusiran na intra-
operativne i postoperativne precipitirajuce faktore. Preventivni
tretman se moze podeliti na farmakoloske i nefarmakoloske metode.
Osnovna preporuka odnosi se na izbegavanje rutinskog davanja
antipsihotika. Zaklju¢ak. Kontinuirana infuzija deksmedetomidi-
nau poredenju sa propofolom smanjuje incidenciju postoperativnog
delirijuma. Nefarmakoloski pristup se sastoji od niza postupaka
koji se sprovode postoperativno, kao $to je ABCDEF protokol
(Budenje, Disanje, Koordinacija, Pra¢enje delirijuma, Rana mobil-
nost i Porodi¢no angazovanje).

Kljuéne redi: delirijum; grudna hirurgija; faktori rizika; deks-
medetomidin; postoperativne komplikacije

rhythm disorders and is most often reversible [1]. Ac-
cording to the American Psychiatric Association, the
diagnosis of delirium can be made if the patient has a
disorder of attention, a disorganized flow of thoughts,
or an altered level of consciousness that develops over

21204 Sremska Kamenica, Put dr Goldmana 4, E-mail: mihaela.detki@gmail.com, milanka.tatic@mf.uns.ac.rs



134
Abbreviations
POD — postoperative delirium
ECC — extracorporeal circulation
ICU — intensive care unit
LV — left ventricle

ABCDEF — Awakening, Breathing, Coordination, Delirium
monitoring, Early mobility and Family engagement

a short period of time and has a fluctuating course
during the day [2].

Postoperative delirium (POD) is an acute mental
disorder that occurs after major surgical procedures.
The POD is a complication that most often develops
in cardiovascular surgery with an incidence of as
much as 20 - 50% of operated patients. After an
emergency surgery, POD occurs 1.5 to 3 times more
often than after an elective surgery. It can develop
in all age groups, but more often after a surgery
performed in older patients, with an incidence rate
of 5 - 52%, depending on the general condition of
the patient and the extent of the surgery. It usually
occurs in the first five postoperative days [1, 3].

This complication 1s associated with a longer
hospitalization, a longer stay in the intensive care
unit (ICU), as well as increased morbidity and mor-
tality. Although POD is reversible, it often leads to
permanent consequences, since it may trigger the
development of numerous complications that lead
to permanent damage, loss of independence and
disability. All this affects the health condition and
quality of life of both the patients and their families,
and from the economic aspect, leads to higher costs
of treatment [4, 5]. Due to these facts, it is very
important to prevent the development of delirium,
especially in patients who, due to their age, health
condition or type of surgical intervention, are at
increased risk for developing POD [1, 4-6].
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Risk Factors

Although the prevalence of delirium after cardiac
surgery varies, there are predictors that may indicate
patients at increased risk for developing POD. Risk
factors are divided into preoperative, intraoperative
and postoperative factors (Table 1) [7-13].

Among the most common preoperative risk fac-
tors for the development of POD is older age, espe-
cially in patients older than 65 years. These patients
have more comorbidities, and therefore are at a
greater risk for developing postoperative complica-
tions. Stenosis of the carotid arteries, previous cer-
ebral diseases, depression, diabetes, hypertension,
low ejection fraction of the left ventricle (LV), as
well as heart rhythm disorders are conditions that
lead to disorders of autoregulation of cerebral circu-
lation and thus cause hypotensive periods and non-
pulsatile blood flow when using a pump for extra-
corporeal circulation (ECC) during cardiac surgery
[8—10]. The use of alcohol and cigarettes is also a
significant predictor [8, 9]. Several studies have
proven that these preoperative predisposing factors
increase the possibility of POD up to seven times
[10]. Unfortunately, these predisposing factors can
hardly be influenced, therefore prevention should be
focused on perioperative risk factors which, togeth-
er with all the above-mentioned preoperative factors,
will affect a higher incidence of POD and other com-
plications that occur after cardiac surgery [14—-16].

Intraoperative risk factors include type of surgery,
with a higher incidence of POD after heart valve sur-
gery due to the greater possibility of microemboliza-
tion and the development of ischemic brain lesions,
as well as emergency cardiac surgeries. In addition
to the type of surgery, the type of anesthesia is also a
risk factor. It has been proven that POD in non-car-
diac surgery patients occurs in 21% of cases after
general anesthesia, while after regional anesthesia it

Table 1. Risk factors for the development of postoperative delirium
Tabela 1. Faktori rizika za razvoj postoperativnog delirijuma

Preoperative/Preoperativni

Intraoperative/Intraoperativni

Postoperative/Postoperativni

Older age/Starije Zivotno doba

Carotid artery stenosis
Stenoza karotidnih arterija

Type of surgery/Vrsta operacije

Type of anesthesia
Vrsta anestezije

Psychoactive drugs/Psihoaktivni lekovi
Pain
Bol

History of cerebral diseases Pump duration for ECC Mechanical ventilation
Ranija cerebralna oboljenja Trajanje pumpe za EKC Mehanicka ventilacija
Depression Aortic clamp duration Anemia
Depresija Trajanje aortne kleme Anemija

Diabetes mellitus/Dijabetes melitus
Hypotension/Hipotenzija

Low LV ejection fraction
Niska ejekciona frakcija LK

Arrhythmia/Aritmije
Alcoholism/Alkoholizam
Nicotinism/Nikotinizam

Septic state/Septicno stanje
Length of stay in ICU/Duzina boravka u JIT

Length of hospitalization
Duzina hospitalizacije

Electrolyte imbalance/Elektrolitski disbalans

Legend: ECC — extracorporeal circulation; ICU — intensive care unit; LV — left ventricle
Legenda: EKC — ekstrakorporalna cirkulacija; JIT — jedinica intenzivne terapije; LK — leva komora
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occurs in 13% of cases. The ECC duration and aortic
clamp duration are also significant factors for the de-
velopment of POD [9, 10, 14, 15]. There are different
theories as to how a longer duration of ECC is associ-
ated with a higher incidence of POD. Hypotensive
periods, non-pulsatile blood flow and the release of
pro-inflammatory mediators in blood contact with
parts of the ECC machine are considered to play the
most important role, which lead to increased perme-
ability and damage to the blood-brain barrier [10, 14,
15]. However, randomized studies comparing on-
pump and off-pump operations showed no difference
in the incidence of postoperative cognitive impair-
ment [12]. A logical explanation may be the increased
possibility of microembolization by fragments of
atherosclerotic plaques that are released into the
bloodstream during these surgeries, regardless of
whether an ECC pump is used or not. Placement of
an aortic cannula and aortic clamp also increases the
risk of embolization of cerebral blood vessels and
thereby increases the possibility of POD [10, 15]. In
addition to possible embolization with parts of athero-
sclerotic plaques, there is also a possibility of air em-
bolism if at the end of the operation, the air that gets
into the arterial circulation is inadequately removed
and compromises the cerebral circulation [10, 14-16].

The most important postoperative risk factors
include the use of psychoactive drugs, such as ben-
zodiazepines, prolonged pain, use of opioid drugs,
duration of mechanical ventilation, septic condition,
anemia, hyponatremia, length of stay in ICU and
length of hospitalization [8—10, 14—-16].

Prevention

Delirium is considered to be a postoperative com-
plication that can usually be prevented, thus preven-
tion is a very important aspect which should receive
more attention. Given that the preoperative condition
of the patient, his comorbidities and habits can hard-
ly be influenced, most often prevention is focused on
intraoperative and postoperative precipitating factors
for the occurrence of POD [13]. Preventive treatment
can be divided into pharmacological and non-phar-
macological methods [10, 13, 14].

So far, preventive pharmacological therapy has
shown mixed results. The main recommendation is
to avoid routine administration of antipsychotics.
Numerous studies have shown that sedation with
benzodiazepines causes the development of POD
both in cardiac and noncardiac surgeries [13, 17, 18].
Anticholinergics, corticosteroids, certain opioids
such as meperidine, and polypharmacy, which im-
plies simultaneous use of more than five drugs at
the same time, should be avoided. In recent years,
more importance has been given to dexmedetomi-
dine in the prevention of POD. Dexmedetomidine
is a potent 0.2 agonist that has anxiolytic, sedative,
analgesic, and sympatholytic effects. Continuous
infusion of dexmedetomidine results in hypnosis
and sedation, without respiratory depression, and it
may provide earlier postoperative extubation of pa-
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tients and prevent variations in blood oxygen levels.
Also, compared to propofol, dexmedetomidine re-
duces the incidence of postoperative delirium, re-
duces the duration of mechanical ventilation and
enables earlier extubation of the patient. This re-
duces the complications of mechanical ventilation,
the mortality and morbidity of these patients, as
well as the length of stay in the ICU and the length
of hospitalization [18-24].

Non-pharmacological methods are necessary in
the prevention of POD and have shown very good
results [13]. In addition to the effort to minimize
intraoperative precipitating factors, such as giving
an adequate indication for surgery, choosing the
best operative technique, reducing the usage of the
ECC, aortic clamps, avoiding periods of hemody-
namic instability, electrolyte imbalance, adequate
pain management and adequate hydration, the non-
pharmacological approach is very important, and it
includes a series of procedures that are carried out
postoperatively. In the ICU, the protocol consisting
of Awakening, Breathing, Coordination, Delirium
monitoring, Early mobility and Family engagement
(ABCDEF) is used daily. This protocol involves the
implementation of tests of awakening and spontane-
ous breathing with the aim of reducing the length
of sedation and mechanical ventilation and all the
complications they involve. Also, it implies frequent
daily reorientation of patients, which refers to the
return of wearing glasses, hearing aids, access to
calendars, watches, newspapers. Facilitating contact
with relatives is one of the most important preven-
tive measures in the occurrence of POD [25-27].

It is very important to provide patients with a day-
night rhythm. If possible, patients should be provided
with daylight during the day, and lights should be
turned off at night. Melatonin is a hormone that plays
a significant role in the cycle of sleep and wakefulness,
and if its secretion is impaired, it leads to sleep disor-
ders and a higher incidence of POD. Randomized stud-
ies have shown that exogenous melatonin supplemen-
tation can reduce the development of delirium in ICU
in cardiac surgery patients [28, 29].

Another non-pharmacological prevention measure
is noise reduction, which means reducing the volume
of devices, alarms, telephones, and loud conversation
both among the staff and the patients. The World
Health Organization has prescribed the upper limit of
noise in hospitals, which is 35 dB during the day and
30 dB at night [7, 26, 27]. Early mobilization of pa-
tients plays an important role in postoperative recov-
ery, therefore special attention should be paid to it.
Patients should start feeding themselves and taking
care of personal hygiene as early as possible [27-31].
Family engagement in patient’s recovery and early
contact with relatives represents an addition to the
aforementioned ABCDE protocol. The latest research
demonstrated that the ABCDEF protocol is more com-
plete and has showed positive short term clinical out-
comes including lower mortality, shorter stay in ICU
and shorter hospitalization, as well as lower incidence
of POD [32, 33]. Alternative methods include music
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therapy and massage. Studies in which relaxing music
was played during mechanical ventilation and sedation
showed that these patients experienced less anxiety
and reduced physiological response to stress [7, 10, 13].
It should also be noted that Emoto et al. proved
that the new DELTA - Delirium Team Approach pro-
gram, reduces the incidence of POD in cardiovascu-
lar surgery from 53% to 37%. This program consists
of three components: education of medical staff, ra-
tional use of drugs that induce POD, as well as screen-
ing and assessment of risk factors for the development
of POD. What is most remarkable about this program
is its simplicity. The use of these very simple princi-
ples is associated with a significant reduction in cog-
nitive impairment after cardiovascular surgery [31].

Conclusion
It has already been proven that the identification

of high-risk patients, prevention and routine evalua-
tion of the development of delirium in intensive care
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units are the most important points in reducing the
incidence of postoperative delirium. Although pro-
tocols for the prevention of delirium have been es-
tablished, studies examining their application in
everyday practice are lacking. Future research should
be based on a more detailed examination of the ef-
fectiveness and safety of pharmacological prevention,
as well as non-pharmacological measures such as the
policy of open visits in intensive care units, digital
contact with family and friends, as well as alternative
methods. Certainly, a multidisciplinary approach to
the recovery of patients with proven postoperative
delirium is very important, in order to reduce disabil-
ity and permanent consequences.

Prevention and recognition of postoperative de-
lirium should be of much greater importance for the
health system and one of the key points in improv-
ing perioperative care of patients, reducing disabil-
ity, and thus economic prosperity of both individu-
als and institutions.
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