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Introduction
Cardiovascular Surgery is a speciality developed over the 

last six decades, undergoing profound changes in response to 
the needs of each historical stage. Its development occurred in 
close relationship with Thoracic Surgery for obvious anatomical 
reasons and both were born from general surgical activity, not 
specialized according to the concepts currently used [1]. Thoracic 
Surgery preceded Cardiovascular Surgery, which was defined as an 
independent entity as soon as the technological advances allowed 
physicians the entry into the cardiac cavities for the correction 
of congenital heart disease [1]. and thanks to these advances its 
surgical spectrum is much broader today.

The most important technological advance for the development 
of cardiovascular surgery was the Extracorporeal circulation 
(ECC), because thanks to the innovative technology applied in 
this procedure, physicians were allowed to perform successfully, 
interventions for correction of intra and extra cardiac defects 
unthinkable for the time due to the complexity and difficulty of 
access to the heart [2]. However, despite the success achieved with 
the ECC, this how all medical procedures are lack Total safety and 
since its development, surgical and post-operative complications 
have been reported, attributed to the effect generated by its use 
during surgical procedures. Within the spectrum of post-surgical 
complications, have been reported neurological, Respiratory, 
cardiovascular, endocrine, renal and haematic alterations [3].

Post-Operative Atrial Fibrillation (POAF)
Within the spectrum of cardiovascular complications caused 

by the use of cardiopulmonary bypass during the surgical act,  

 
there are cardiac arrhythmias, whose etiology is very varied and 
can occur in the context of a sympathetic discharge due to surgery, 
direct surgical aggression on the pathways of conduction, use of 
arrhythmogenic drugs (such as B agonists) and hydro electrolytic 
alterations[3]. Due to their high incidence, the impact on the 
hospitalization time of patients and the cost overruns caused to the 
health system due to the multiple complications derived from this 
pathology, atrial fibrillation (AF) is especially important.

AF is considered as that supraventricular arrhythmia 
characterized by disorganized atrial activation that leads to a 
deterioration of the mechanical function of the atrium. On the 
electrocardiogram, AF is manifested by the replacement of P waves 
with rapid oscillations or fibrillatory waves that vary in both shape 
and size and frequency, associated with an irregular ventricular 
response [4].

Atrial fibrillation is considered the most common arrhythmia 
after cardiac surgery and a higher incidence of this phenomenon 
has been reported between the second and third day of the 
postoperative period, however, it can happen at any time. Some 
studies show that postoperative AF (POAF) particularly in elderly 
patients with left ventricular dysfunction represents a risk factor 
for congestive heart failure, hemodynamic instability and ischemic 
stroke, which significantly increases the morbidity and mortality of 
these patients; In addition to prolonging their hospital stay [5].

Risk Factors for POAF
In general, POAF affects between 17% and 29% of patients 

undergoing coronary artery bypass surgery, 20% to 49% of 

http://dx.doi.org/10.33552/ABEB.2019.03.000563
https://irispublishers.com/index.php
https://irispublishers.com/abeb/


Archives in Biomedical Engineering & Biotechnology                                                                                                       Volume 3-Issue 3

Citation: Jhon Alejandro Rico Gallego, Yeny Leandra Uribe Sánchez, Iván Darío Morales-Tobar, Liseth Lorena Quintero Herrera. Post-Operative 
Atrial Fibrillation: Historical Aspects, Risk Factors and Complications Derived from its Origin. Arch Biomed Eng & Biotechnol. 3(3): 2019. 
ABEB.MS.ID.000565. DOI: 10.33552/ABEB.2019.03.000565.

Page 2 of 4

patients undergoing valvular surgery and 31% to 60% of patients 
undergoing combined cardiac surgery [6], However, it has been 
shown that such arrhythmia is the result not only of the surgical 
act and the physiological changes induced by the ECC but also of 
the coalition and synergism of other clinical risk factors such as 
advanced age (over 65 years), sex male, history of AF, left ventricular 
dysfunction, chronic obstructive pulmonary disease (COPD), 
B-adrenergic blocker suspension, P wave duration greater than 116 
ms, large left atrium, chronic renal failure, diabetes mellitus, among 
others such as heart disease rheumatic and ischemic [7,8].

Among the risk factors associated with the development of 
POAF it is the age the one that most affects, some studies report 
a frequency close to 1% in individuals under the age of 50 years 
and above 10% in those over 75 years [9] and taking into account 
the increasing proportion of the elderly population, an increase in 
this complication is estimated in the coming years, so in the US it is 
projected to increase from 5.2 million cases in 2010 to 12 , 1 million 
cases by 2030 [10].

Some authors classify the risk factors for POAF as preoperative 
[11-13] (underlying atrial pathology), trans operative [14] (surgical 
trauma) and postoperative [15], the most important according to 
the literature are condensed in the following (Table 1).

Table 1: Risk factor for postoperative atrial fibrilation.

Preoperative Risk 
Factor

Transoperative Risk 
Factors

Postoperative Risk 
Factors

Age Type of surgery (valve 
or coronary)

Hemodynamic 
deterioration

Male sex Catecholamines use 
and liberation Myocardial infarction

Obesity Hypovolemia Cardiac failure

Rheumatic fever Anemia Pulmonary embolism

Comorbidities (COPD, 
Hypothyroidism) Pain Increase in extubation 

time

Left ventricular 
hypertrophy Left 

atrial hypertrophy

Increased ischemia 
time

Exaggerated 
inflammatory reaction

Drugs (Digital / 
Milrinona) Increased pump time Bleeding

Electrolyte disorders 
(Hypokalemia / 

Hypomagnesemia)

Surgical trauma in the 
conduction pathways

Withdrawal of IECA or 
Beta blockers

Cardiac failure history Bicave venous 
cannulation Hypomagnesemia

Classification of Atrial Fibrillation
The classification of atrial fibrillation is not easy, since the 

etiology, the atrial substrate of each patient, the basic pathology 
and the different treatments can vary very widely and none of the 
classifications can be perfect to guide the appropriate treatment in 
a determined patient [16], however there are worldwide accepted 
classifications, which allow a more approximate initial approach to 
the diagnostic and therapeutic process of AF.

•	 Recent diagnosis AF: Includes the FA detected for the first 
time, that of recent onset and of unknown onset.

•	 Paroxysmal AF: It lasts 7 days or less and remits without 
treatment (usually at 48 hours). Follow a recurring pattern 
with two or more episodes.

•	 Persistent AF: The episodes last longer than 7 days, a limit 
from which it has been observed that spontaneous remission is 
unlikely to occur.

•	 Permanent AF: Stable rhythm in AF, cardioversion is not 
effective, or if it is effective initially, recurrence at 24 hours. It is 
also known as chronic AF [17].

Because POAF is not included in these 4 forms of atrial 
fibrillation described above, the researchers Rodríguez Rosales et 
al, in their article Post-operative atrial fibrillation: Statement of a 
concept, published in 2014 by the medical journal of the Industrial 
University of Santander – Colombia decide to define it according to 
these 4 parameters:

1.	 POAF is that AF that occurs after an intrathoracic 
operation: if the patient underwent surgery that does not include 
opening of the thoracic cavity, it should not be included as post-
operative atrial fibrillation. It can be classified as diagnosed 
AF for the first time, paroxysmal AF or the corresponding AF, 
but not post-operative. More than 95% of POAF is associated 
with cardiac surgery, leaving less than 5% for lung, esophagus, 
mediastinum, thymus surgeries, etc.

2.	 That it appears between the first and 21 days of the 
postoperative period: If it appears after 22 days it will not 
be considered post operative, since POAF has as triggers the 
mediators that are released as a result of the extracorporeal 
circulation, and the edema produced by the manipulation of 
the surgeon and the rupture and cannulation of atria. Those 
mediators begin to release during the surgical act, reach a peak 
at three days and are present in the body until 21 days.

3.	 But generally, it appears about 72 hours: because it is the 
time when mediators reach the highest values and begin the 
“plateau”.

4.	 That in its etiopathogenesis, the patient’s own elements, 
surgery and extracorporeal circulation are related: due to the 
differences that we point out in terms of epidemiology with 
respect to AF and the direct relationship it has with surgical 
time, the route of access, pump time, ECC time, etc., more than 
with sex, age, and other variables described for “conventional” 
AF [18].

POAF Triggers
Some authors have proposed that the reactive species derived 

from oxygen and oxidative stress that occur as a result of the 
inflammatory process after surgery are decisive in the process 
of atrial electrical remodeling, this, together with a genetic 
predisposition of the individual, are necessary factors for the 
development of AF [19]. In addition to oxidative stress, it has also 
been considered as a potential trigger of POAF the atrial distention 
caused by the mobilization of fluids from the interstitial and 
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intracellular spaces, accumulated there during surgery, whether 
due to secondary edema the surgical activity as such or due to the 
overload of liquids commonly used in these procedures [20].

POAF Complications
Atrial fibrillation can be a “benign” arrhythmia in the 

general population, but when it occurs after cardiac surgery it is 
associated with various complications, some of which can seriously 
compromise life. Some authors have described an association 
between POAF and increased early and late mortality by up to 
9.7% (ranging from 3 to 33.3%) after cardiac surgery [21,22]. 
Within the spectrum of complications derived from FAPO we have 
the neurological [23], cardiovascular [24,25], respiratory [26] and 
renal [27].

Neurological Alterations
POAF is an arrhythmia that represents an important economic 

burden for health systems [28], since it doubles mortality, triples 
hospital statistics and five times the risk of ischemic stroke. After 
cardiac surgery with ECC, an incidence of neuropsychological 
dysfunction has been detected in 14-48% of patients, registering 
serious neurological lesions with ischemic stroke in 2-5% of cases 
[29]. In addition, some studies have experienced that this risk is 
proportional to age, as it occurs in 1% of patients between 51 and 
60 years but increases to 7% in those over 75 years [30].

 It has been generally attributed that stroke and systemic arterial 
occlusion in patients with AF are secondary to thrombus embolism 
from the left atrium [31]. However, about 25% of stroke in patients 
with AF may be due to disease intrinsic of the cerebral vessels, and 
comorbidities of the patient because in some series it has been 
observed that half of the elderly patients who develop AF are basic 
hypertensive and approximately 12% of them have stenosis of the 
carotid artery. Cerebral infarction is usually evident as soon as 
the patient wakes up after surgery. Prolonged deterioration of the 
state of consciousness suggests the existence of multiple cerebral 
infarctions. Computed tomography (CT) of the brain shows small 
multiple infarcts, usually in the parietal and occipital regions or in 
the cerebellum, but also in the parasagittal regions of both cerebral 
hemispheres [32].

In the central part of a brain infarction the ischemia is deep and 
irreversible, constituting structural damage within a few minutes. 
On the other hand, in the periphery of the ischemia the structural 
integrity is preserved for a longer time, so the damage in this area 
is reversible; It is the so-called twilight zone, where according to 
the evolution time and the amount of cerebral parenchyma with 
irreversible structural lesion, the sequelae and the prognosis of the 
affected patient will be constituted [32].

Cardiovascular Alterations
At the Cardiovascular level, multiple post-surgical complications 

derived from ECC have been reported and whose incidence is 
directly influenced by the development or not of POAF, among them 
acute myocardial infarction (AMI), which occurred in 3.36% of the 
patients studied by Almassi GH, et al, who did not present POAF and 

in 7.41% of those who did; this same study showed an incidence 
of persistent congestive heart failure of 1.4% in those without 
postoperative arrhythmia and 4.57% in those who developed it 
[33]. One of the most feared cardiac complications described in the 
literature is hemodynamic instability given by marked systemic 
arterial hypotension that can lead to shock, cardiac arrest and 
death [25].

Respiratory Alterations
Respiratory failure after cardiac surgery is the result of many 

pre, intra and postoperative factors (including AF) that can directly 
or indirectly influence lung damage, 26 although only a small 
minority demonstrate an intermediate degree of lung deterioration. 
and an even smaller minority develops Acute Respiratory Distress 
Syndrome (ARDS) are complications that must always be taken into 
account because they lead to mortality rate between 36% and 60% 
[34] and significantly increase the length of hospital stay in the ICU 
(Intensive Care Unit), the need for invasive mechanical ventilation 
and the development of secondary infectious processes [35].

Renal Alterations
Postoperative renal failure (PRF) is a complication of high 

prevalence and importance in cardiac surgery. It is estimated 
that more than 30% of patients undergoing cardiac surgery 
develop clinically important PRF, requiring dialysis treatment in 
approximately 1 to 4% of cases [27,36]. ECC has been implicated for 
many years in the genesis of renal damage associated with cardiac 
surgery [37], however, it has also been shown that the development 
of POAF significantly increases its incidence [38]. This complication 
frequently occurs in the context of a multiple organ failure, which 
once established obscures the patient’s evolution, prolongs the 
hospital stay and is associated with a high mortality that can reach 
80% [39,40].
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