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ORIGINAL ARTICLE

Abstract
Introduction: Complete denervation of transplanted heart 

exerts protective effect against postoperative atrial fibrillation; 
various degrees of autonomic denervation appear also after tran-
section of ascending aorta during surgery for aortic aneurysm. 

Objective: This study aimed to evaluate if the level of cardiac 
denervation obtained by resection of ascending aorta could ex-
ert any effect on postoperative atrial fibrillation incidence. 

Methods: We retrospectively analysed the clinical records of 
67 patients submitted to graft replacement of ascending aorta 
(group A) and 132 with aortic valve replacement (group B); all 
episodes of postoperative atrial fibrillation occurred during  the 
1-month follow-up have been reported. Heart Rate Variability 
parameters were obtained from a 24-h Holter recording; clini-
cal, echocardiographic and treatment data were also evaluated. 

Results: Overall, 45% of patients (group A 43%, group B 
46%) presented at least one episode of postoperative atrial fibril-
lation. Older age (but not gender, abnormal glucose tolerance, 
ejection fraction, left atrial diameter) was correlated with inci-
dence of postoperative atrial fibrillation. Only among a subgroup 
of patients with aortic transection and signs of greater autonomic 
derangement (heart rate variability parameters below the medi-
an and mean heart rate over the 75th percentile), possibly indi-
cating more profound autonomic denervation, a lower incidence 
of postoperative atrial fibrillation was observed (22% vs. 54%). 

Conclusion: Transection of ascending aorta for repair of an 
aortic aneurysm did not confer any significant protective effect 
from postoperative atrial fibrillation in comparison to patients 
with intact ascending aorta. It could be speculated that a lim-
ited and heterogeneous cardiac denervation was produced by 
the intervention, creating an eletrophysiological substrate for 
the high incidence of postoperative atrial fibrillation observed.

Descriptors: Autonomic Nervous System. Atrial Fibrillation. 
Aortic Aneurysm. Heart Rate.

Resumo 
Introdução: Denervação completa do coração transplantado 

exerce efeito protetor contra a fibrilação atrial no pós-operató-
rio; vários graus de denervação autonômica aparecem também 
após a transecção da aorta ascendente durante a cirurgia de 
aneurisma da aorta. 

Objetivo: Este estudo teve como objetivo avaliar se o nível de 
denervação cardíaca obtida por ressecção da aorta ascenden-
te poderia exercer algum efeito sobre a incidência de fibrilação 
atrial no pós-operatório.

Métodos: Foram analisados retrospectivamente os prontuá-
rios de 67 pacientes submetidos a enxerto de substituição de 
aorta torácica (grupo A) e 132 com a substituição da valva aór-
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INTRODUCTION

Atrial fibrillation (AF) is the most common complica-
tion after cardiac surgery procedures; its incidence has been 
reported to range from 14 to 49% of cases after coronary 
artery by-pass grafting (CABG)[1] as well as after aortic or 
mitral valve surgery[2,3], with lower incidence after mini-
mally invasive approach compared with median sternotomy 
surgery[4].

Pre-existing electrophysiological vulnerability in the 
atria, injury from atrial ischemia and reperfusion, impairment 
of sino-atrial node function due to direct trauma to its ner-
vous supply[5], acute atrial stretch, metabolic derangements 
and pericarditis are all factors that could contribute to appear-
ance of AF in the early postoperative period[1].

Oscillations of cardiac autonomic tone play an im-
portant role in the modulation of normal cardiac electro-
physiology[6]; fluctuations of autonomic balance have been 
recognized to precede and accompany the development of 
perioperative AF (POAF) in patients undergoing cardiac 
and major thoracic surgery[7,8].

In heart transplant recipients POAF is uncommon, unless 
in the setting of myocardial dysfunction or graft rejection; it 
has been supposed that in heart transplant patients a protec-
tive effect is produced by the complete cardiac autonomic 
denervation that derives from the intervention[9-11]. It has been 
demonstrated, as well, that almost total cardiac denervation 
occurs also after transection of ascending aorta during the 
switch procedure for correction of transposition of the great 
vessels, and that a partial denervation occurs after grafting of 

tica (grupo B). Foram relatados todos os episódios de fibrilação 
atrial pós-operatória ocorridos durante 1 mês de seguimento. 
Parâmetros de variabilidade da frequência cardíaca foram ob-
tidos a partir de 24 h de gravação do Holter; dados clínicos, 
ecocardiográficos e de tratamento também foram avaliados.

Resultados: No geral, 45% dos pacientes (grupo A 43%, 
grupo B 46%) apresentaram pelo menos um episódio de fi-

Abbreviations, acronyms & symbols

AF Atrial fibrillation
AGM Abnormal glucose metabolism
CABG Coronary artery by-pass grafting
CR Cardiac rehabilitation
Hb Haemoglobin
HR Heart rate
HRV Heart rate variability
LVEF Left ventricle ejection fraction
POAF Postoperative atrial fibrillation
SDANN Standard deviation of the 5-min average of normal 

RR intervals
SDNN Standard deviation of all normal RR intervals

ascending aorta/aortic arch for type A aortic aneurysm[12-16]. 
If such partial denervation could exert a protective affect 
against POAF is not yet clear. To our best knowledge, no data 
are present in literature about the incidence of AF in the early 
post-operative period after transection of ascending aorta and 
its relations with the degree of HRV derangement occurring 
after the surgical procedure.

The aim of this study was to evaluate if the level of car-
diac denervation obtained by removal of autonomic nerves 
and ganglia during substitution of ascending aorta for type 
A aneurism (evaluated by HRV parameters) could exert any 
effect on the incidence of AF in the postoperative period.

METHODS

We retrospectively reviewed the clinical records of all the 
patients consecutively transferred to our residential cardiac 
rehabilitation unit (CR) in the period January 2008 – August 
2013 after graft replacement of ascending aorta and after aor-
tic valve replacement. Exclusion criteria were: pre-existing 
AF, heart rhythm induced by pace-maker, coexisting cardio-
myopathy, incomplete data.

For all patients, history of diabetes, haemoglobin (Hb) 
level and medications used were registered. To control differ-
ent effects of various beta-blocker drugs on heart rate (HR), 
the dosages of beta-blockers were expressed as percentages 
of target dosage, based on data from clinical trials[17]. During 
the third week after intervention, patients without history of 
diabetes underwent an oral glucose tolerance test, in order to 
identify subclinical abnormalities of glucose metabolism[18].

brilação atrial no pós-operatório. Idade mais avançada (mas 
não gênero, tolerância à glicose anormal, fração de ejeção, diâ-
metro do átrio esquerdo) foi correlacionada com a incidência 
de fibrilação atrial pós-operatória. Apenas em um subgrupo 
de pacientes com transecção aórtica e sinais de maior desar-
ranjo autonômico (parâmetros de variabilidade da frequência 
cardíaca abaixo da mediana e a média de frequência cardíaca 
acima do percentil 75), indicando possivelmente denervação 
autonômica mais profunda, foi observada menor incidência de 
fibrilação atrial pós-operatória (22% vs. 54%).

Conclusão: Transecção da aorta ascendente para correção 
de um aneurisma da aorta não confere qualquer efeito prote-
tor significativo de fibrilação atrial no pós-operatório em com-
paração com pacientes com aorta ascendente intacta. Pode-se 
especular que uma denervação cardíaca limitada e heterogênea 
foi produzida pela intervenção, criando um substrato eletrofi-
siológico para a elevada incidência de fibrilação atrial pós-ope-
ratória observada.

Descritores: Sistema Nervoso Autônomo. Fibrilação Atrial. 
Aneurisma Aórtico. Frequência Cardíaca.
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On the day of transferral to CR, all patients were sub-
mitted to 24-h Holter recording; cardiac autonomic function 
was evaluated by time-domain heart rate variability (HRV) 
on this recording. For the purposes of this study, mean heart 
rate (mean-HR), standard deviation of all normal RR inter-
vals (SDNN) and standard deviation of the 5-min average 
of normal RR intervals (SDANN) have been considered.

During the whole hospitalization in cardiac surgery and 
during at least the first five days of CR, all patients were 
maintained under continuous telemetry monitoring; all epi-
sodes of AF have been recorded.

Left ventricle ejection fraction (LVEF) was assessed by 
means of two-dimensional transthoracic echocardiogram 
(Simpson’s method in patients with good quality echo win-
dows; area-length method in the other cases); standard atrial 
dimensions and volume have been recorded, however, for this 
study, only antero-posterior left atrial diameter has been con-
sidered (absolute length and indexed by body surface area)[19].

Statistical analysis
SPSS 15 Statistics Package for Social Sciences (SPSS 

Inc., Chicago, Illinois, USA) was used for the analysis. De-
scriptive statistics are expressed as mean ± standard devia-
tion for continuous variables; categorical variables are pre-
sented as absolute values with percentages.

Continuous variables have been evaluated by means of 
the Student t test for unpaired samples. Categorical vari-
ables were compared using the Pearson chi-square test 
(χ2). Statistical significance was set at a probability value 
of 0.05.

Univariate analysis was performed to assess the as-
sociation between occurrence of POAF (dependent vari-
able) and demographic, clinical and HRV variables; all 
variables with a P value ≤0.2 in the univariate analy-
sis were entered into a multivariate logistic regression 
model, in which variables were selected by step-wise, 
backward elimination; a P value <0.05 was considered 
significant.

Statement
All participants were informed about the procedures they 

were undergoing. The usual diagnostic and follow-up rou-
tine for the CR had been applied; no special test or treatment 
was performed; no specific approval of the Provincial Ethics 
Committee was needed for the study.

RESULTS

Table 1 presents the clinical characteristics of the patients, 
while the main results are summarized in Table 2.

Table 1. Patients characteristics.

Patients’ characteristics
Age, years
Gender (male: n, %)
Days from intervention to CR
Duration of CR, days
Total observation period, days
Prevalence of Diabetes, n (%)
Prevalence of abnormal glucose metabolism, n (%)
Hb level, g/l
Left Ventricular Ejection Fraction, %
Left atrial diameter, mm
Left atrial diameter-indexed, mm/m2
Simultaneous CABG, n of cases (%)
Previous coronary revascularization (CABG or PCI), n of cases (%)
Simultaneous intervention on mitral valve, n (%)
Amiodarone treatment during Holter monitor test
 • n of cases (%)
 • average dosage, mg
Metoprolol treatment during Holter monitor test
 • n of cases (%)
 • % of target dosage

Group A=patients with grafting of ascending aorta/aortic arch; Group B=patients with aortic valve replacement without 
aortic repair; P=level of significance (between Groups A and B); CR=Cardiac Rehabilitation; Hb=haemoglobin; 
CABG=coronary artery by-pass graft; PCI=percutaneous coronary intervention

Group A
(n=67)

59.0±14.3
50 (75)

15.3±11.0
14.4±4.3
29.8±11.1

12 (18)
18 (27)

10.0±1.0
59±7
41±6

22.2±3.4
10 (15)
2 (3)
3 (4)

17 (25)
235±79

35 (52)
45±21

Group B
(n=132)

68.1±12.3
85 (64)

12.9±8.9
15.4±3.6
28.3±9.5
26 (20)
54 (41)

10.4±1.1
57±8
43±7

23.5±4.2
36 (27)
8 (6)
11 (8)

31 (23)
232±75

66 (50)
38±20

P

<0.001 (0.000)
ns (0.144)
ns (0.101)
ns (0.110)
ns (0.295)
ns (0.762)
ns (0.051)

<0.02 (0.015)
ns (0.308)
ns (0.148)

<0.05 (0.038)
ns (0.051)

<0.05 (0.034)
ns (0.315)

ns (0.769)
ns (0.895)

ns (0.765)
ns (0.112)
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Multivariate analysis of age (P<0.001), mean-HR 
(P<0.005) and min-HR (P<0.05) recorded by the 24 h Holter, 
history of previous CABG or PCI (P<0.02) and present treat-
ment with amiodarone (P<0.001) were correlated with the 
appearance of POAF.

Patients who developed episodes of AF were older than 
those without episodes of AF (70.0±11.1 vs 61.0±14.3 years, 
P<0.001); patients older than the median age of 68 presented 
a significantly higher incidence of postoperative AF in com-
parison to younger cases (whole study population: 60% vs 
30%, χ2 17.95, P<0.001).

No difference was found as regards sex distribution of 
patients with or without episodes of AF (68% of males in 
both sets).

As regards comorbidities, hypertension was equally pres-
ent among patients with (77%) or without (65%) episodes 
of AF (χ2 3.14, P=0.076); the presence of AGM (31% in pa-
tients with AF vs 40% in patients without AF) did not cor-
relate with the incidence of AF, both in the whole population 
of the study (χ2 1.83, P=0.176) and in the separate analysis of 
groups A (χ2 0.01, P=0.907) and B (χ2 3.09, P=0.078).

The incidence of episodes of AF did not show correla-
tion with the echocardiographic parameters analyzed. It was 
similar in patients with higher antero-posterior diameter of 
left atrium (diameter over the 75th percentile, >25.4 mm/
m2) and in patients with smaller atria (whole population: χ2 
2.48, P=0.115; group A: χ2 1.40, P=0.237; group B χ2 1.07, 
P=0.300). No significant difference in LVEF was found be-
tween patients that presented one or more episodes of AF 
(AF-yes) and those without episodes of AF (AF-no), both in 

Among the total of 244 patients’ records analysed, 45 cas-
es had to be excluded because of the presence of exclusion 
criteria. A total of 199 patients were included in the present 
study: 67 of them belonged to Group A (50 men; age range 
21-83 years) transferred to residential CR 15±11 days after 
surgery for graft replacement of ascending aorta; 132 patients 
formed the reference group (group B: 85 men; age range 29-
88 years), admitted 13±9 days after aortic valve replacement 
without repair of ascending aorta.

Patients in group A were on average 9 years younger than 
those in group B; there was a slight, but not significant, prev-
alence of males in group A.

Diabetes prevalence was similar among the two groups, 
while abnormal glucose metabolism (AGM: diabetes + pre-di-
abetes) was slightly more frequent in patients of group B.

At the time of the study, the greatest majority of patients 
were anaemic, with evidence of lower Hb levels in patients 
of group A.

Echocardiographic LVEF showed mean values in the 
normal range in both groups. Left atrial antero-posterior di-
ameter was similar among the two groups in absolute terms, 
however, its values resulted higher in group B when indexed 
by body surface area.

Although moderately higher in group B, the percentage 
of patients that had undergone also simultaneous CABG or 
intervention on the mitral valve did not reach statistically sig-
nificant difference.

During the observation period, 45% of patients presented 
one or more episodes of AF, without statistical difference be-
tween the two groups.

Table 2. Main results of the study.

HRV parameters
mean-HR, bpm
SDNN, ms
SDANN, ms

Incidence of Atrial Fibrillation
- in whole groups, n (%)
- in patients aged ≥68, n (%)
- in patients aged <68, n (%)
- in patients with mean-HR ≥93 bpm
- in patients with mean-HR <93 bpm
- in patients with SDNN ≤75th percentile
- in patients with SDNN >75th percentile
Group A=patients with grafting of ascending aorta/aortic arch; group B=patients with aortic valve replacement without 
aortic repair; P=level of significance (between Groups A and B); mean-HR=mean heart rate recorded at 24-h Holter; 
bpm=beats per minute; SDNN=standard deviation of all normal RR intervals during the whole 24-h Holter recording 
period; SDANN=standard deviation of the 5-min average of normal RR intervals during the whole 24-h Holter recording 
period; Ms=milliseconds

Group A
(n=67)

86.0±14.3
60.1±22.0
53.6±19.6

29 (43)

Group B
(n=132)

83.3±11.5
70.8±37.7
63.0±32.7

61 (46)

P

ns (0.157)
<0.05 (0.050)
<0.05 (0.048)

   Ns (0.695)

P<0.001

P<0.01

P<0.05

17 (77)
12 (27)
5 (22)
24 (54)
2 (12)
17 (43)

P<0.02

ns

ns

44 (55)
17 (33)
11 (37)
50 (49)
6 (23)
38 (43)
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group A and B (mean LVEF in group A: AF-yes 58.0±7.4, 
AF-no 59.2±6.6, P=0.499; mean LVEF in group B: AF-yes 
56.3±6.7, AF-no 58.5±9.1, P=0.127).

The study of cardiac autonomic function (HRV from 24-h 
Holter recording) showed significantly more depressed val-
ues of SDNN and SDANN (mean values ≤60 ms) in patients 
of group A than in group B, being on average around 15% 
lower.

Only in a subgroup of patients of group A (transection 
and substitution of ascending aorta) that presented more 
compromised HRV parameters, the incidence of AF was sig-
nificantly reduced: in cases with SDNN below the median 
(≤59.2 ms), the incidence of AF was 22%, while it was 48% 
in cases with SDNN greater than median (χ2 4.31, P=0.038). 
These results were confirmed also in cases with SDNN in the 
lowest quartile (SDNN ≤46.9 ms: incidence of AF 12%, vs 
43% in patients with higher SDNN values, χ2 5.07, P=0.024). 
On the contrary, in the patients without transection of as-
cending aorta (group B) no difference in the incidence of AF 
was observed in relation to the degree of SDNN depression 
(for SDNN below vs over the median: 31% vs 45%, χ2 2.19, 
P=0.139; for SDNN lowest vs higher quartiles: 23% vs 43%, 
χ2 3.42, P=0.064).

Stratifying the whole group of patients into 4 sets ac-
cording to quartiles of mean-HR recorded at 24-h Holter, a 
slightly greater percentage of cases from group A was in the 
highest quartile of mean-HR (≥93 bpm: group A 34%, group 
B 23%), but the difference was not statistically significant (χ2 
3.06, P=0.080). Only those patients of group A with mean-
HR in the highest quartile presented a significantly lower in-
cidence of AF in comparison to the remaining patients with 
lower mean-HR (22% vs 54%; χ2 6.62, P=0.01); no differ-
ence in incidence of AF was noted in patients of group B 
stratified according to quartiles of mean-HR (in patients with 
mean-HR ≥93 bpm the incidence of AF was 37% versus 49% 
in the remaining patients, χ2 1.42, P=0.233) .

In patients treated with beta-blockers, the average dosag-
es were similar between the two groups at transferral from 
cardiac surgery to CR; during the rehabilitation period, be-
ta-blockers have been progressively titrated, so that at the end 
of the observation phase the average dosages were signifi-
cantly higher than the initial ones (group A 58±28% of target, 
P=0.001; group B 49±29% of target, P=0.000), without dif-
ferences between the two groups (P=0.089). No correlation 
was found between beta-blocker treatment or individual dos-
age and incidence of AF, both for the whole group of patients 
(χ2 1.52, P=0.218) and for groups A (χ2 0.18, P=0.674) and 
B (χ2 1.49, P=0.222) separately considered. Due to episodes 
of AF occurred in the immediate postoperative period, one 
fourth of patients in both groups (χ2 0.09, p=ns) were under 
treatment with amiodarone, with similar dosages of the drug. 
Amiodarone treatment was strictly related to previous epi-
sodes of AF (χ2 81.968, P<0.001) even though not all cases 

of AF had been put on amiodarone: out of the 90 patients 
that presented one or more episodes of AF, 42 (47%) were 
on amiodarone treatment at admission to CR and 12 more 
patients received amiodarone during the remaining hospi-
talization period. Of the 109 cases without episodes of AF 
during the observation time, only 6 (5%) were on prophylac-
tic treatment with amiodarone at admission to CR. Among 
patients treated with amiodarone that presented AF, an equal 
percentage of cases had undergone transection of ascending 
aorta or aortic valve substitution (χ2 0.000, P=1.000).

DISCUSSION

In this study from a real world population, almost a pa-
tient every two presented one or more episodes of AF after an 
intervention of major cardiac surgery not primarily involv-
ing left atrium or mitral valve; such incidence of POAF is 
one of the most elevated reported in the literature for cardiac 
surgery cases[1-3]. It must be said that our patients underwent 
a rather long clinical observation, they have been evaluated 
also by a 24-h Holter and submitted to prolonged telemetry 
monitoring, and all episodes of AF (including asymptomatic 
and self-limited episodes) have been recorded.

Comparing the whole group of patients that underwent 
graft substitution of ascending aorta (group A) with the group 
of patients in which ascending aorta was left intact (group B), 
no significant protective effect against POAF could be exert-
ed by the resection of periaortic nerve terminations in the pa-
tients of group A. Knowing that fluctuations of activity of the 
cardiac autonomic nervous system precede the development 
of POAF in patients undergoing major cardiac or thoracic 
surgery[7,8], it could be expected that altering the autonomic 
tone by surgical cardiac denervation could lead to reduction 
of the incidence of atrial arrhythmias in the postoperative pe-
riod. This was not the case in our patients; indeed, conflicting 
results are reported in literature with techniques that aimed 
to alter cardiac autonomic control, by removing the epicar-
dial anterior fat pad[20-24] or all the nerves around the great 
vessels at the ventral surface of the base of the heart[25-28]. 
Differently from these surgical techniques, aortic transection 
leads to complete removal of periaortic nerves and plexuses 
as well as of aortic mechanical stress receptors (while nerves 
and plexuses surrounding venae cavae and pulmonary artery 
are usually left in situ). A profound cardiac autonomic dener-
vation is hence achieved[12-15], and such level of denervation 
alters the sympatho-vagal balance in the heart and could ex-
ert major influence on atrial electrical properties and suscep-
tibility to fibrillate[29,30].

While in our patients of group A no reduction of POAF 
is apparent compared to group B, the situation is somehow 
different in a subgroup of them. A significantly lower inci-
dence of AF (22% vs 54%) was observed in a minority of 
cases from the group of aortic transection, that seemingly 
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experienced a more advanced autonomic derangement after 
resection of ascending aorta: this is the subgroup of group A 
patients with more altered HRV parameters (SDNN below 
median; mean-HR over the 75th percentile). If the more de-
pressed HRV parameters in this subgroup express a more ex-
tensive surgical denervation is unknown. In any manner, no 
significant reduction of incidence of AF (37% vs. 49%) was 
observed in the subgroup of patients from group B that also 
presented a similarly marked depression of HRV parameters. 
This observation could support the hypothesis that the possi-
ble protective factor against appearance of AF is not the level 
of postoperative depression of HRV parameters by itself (ex-
pression of the autonomic derangement usually present after 
cardiac surgery and attributable to a variety of mechanisms)
[31,32], but an advanced autonomic blockade obtained by ex-
tensive heart denervation (as after resection of ascending aor-
ta). This situation somehow resembles the protective effect 
given by the marked denervation-dysautonomia that occurs 
after heart transplant. It must be in some way acknowledged 
that the small number of cases in the subgroups could leave 
the doubt that the results could simply be an effect of chance.

We must also remember that when cardiac autonomic 
nervous system is irregularly altered by surgical intervention, 
or only a partial or patchy cardiac autonomic denervation is 
achieved (as it could have been the case in some of our group 
A patients), no protection against episodes of postoperative 
AF can be expected; this consideration is based on studies 
that demonstrate no impact on incidence of postoperative 
AF from interventions (such as anterior fat pad removal) 
that produce only partial denervation of the heart and do not 
achieve the complete removal of nerve terminals observed in 
heart transplant. No protective effect against postoperative 
AF has been described also in patients after lung transplant, 
in which the sutures of donor’s pulmonary veins to recipi-
ents left atrium lead only to incomplete heart denervation[33]. 
Instead of being protective, an heterogeneous autonomic de-
nervation in most cases could have contributed to the rather 
high incidence of AF in both groups of our patients, through 
a possible irregularity in the residual innervation of the atria.

As reported in previous studies[2,34], older patients present-
ed a greater incidence of postoperative AF; on the contrary, 
no significant correlation was found with presence of diabe-
tes or impaired glucose metabolism, or with linear measures 
of atrial dimensions, or left ventricular ejection fraction.

Prophylactic administration of drugs such as amiodarone 
or beta-blockers have demonstrated to be effective at pre-
venting the incidence of AF after cardiac surgery[35,36], even 
though not all studies were able to demonstrate that com-
monly used preventive agents were associated with lower 
rates of AF in high-risk population[37]. Our study was not 
aimed at verifying the effects of drugs on incidence of post-
operative AF; amiodarone was administered after the first ep-
isode of postoperative AF; no correlation was found between 

beta-blocker treatment or individual beta-blocker dosage and 
incidence of AF in any of the two groups.

Limitations of the study
This is a retrospective study; no details were available 

about the surgical technique used in specific patients, and 
in particular if anterior fat pad had been removed or injured 
during aortic valve substitution (group B); even though this 
was the case, patients of group B did not gain any advantage 
in terms of incidence of postoperative AF.

The total number of episodes of AF that occurred both 
in cardiac surgery and in cardiac rehabilitation has been re-
corded; the study did not collect data about duration of the 
single episodes. Although a part of patients was under treat-
ment with amiodarone and/or beta-blockers during the study, 
they were equally distributed among the two groups; thus, 
treatment should not have influenced the results.

A limited number of cases was studied. Nevetheless, the 
number of patients that underwent transection of ascending 
aorta in our study (67 cases; 132 controls) is not dissimilar 
from that of subjects submitted to anterior fat pad removal or 
ventral cardiac denervation in other studies (Davis et al.[20] 73 
cases, 58 controls; Cummings et al.[22] 29 cases, 26 controls; 
Alex et al.[28] 70 cases, 70 controls; AFIST-III study[23]: 88 
cases, 92 controls; Breda et al.[26] 25 cases, 25 controls); only 
in the study by Melo et al.[25], a greater number of cases was 
recruited (207 cases, 219 controls).

HRV was not analyzed in our patients before surgery; it is 
already known that heart surgery leads to cardiac autonomic 
dysfunction, while the aim of this study was to compare in-
fluence of autonomic disturbances on POAF in two different 
types of heart surgery. The HRV analysis was performed on 
average 15 days after surgery; abnormalities of HRV persist 
during at least some weeks after cardiac surgery[38], so that the 
time of HRV study in our patients should not have affected our 
findings. We were unable to perform frequency domain HRV 
analyses, that could have allowed a more specific determina-
tion of the variations of vagal tone and of the sympatho-vagal 
balance. In any manner, previous studies have determined that 
time-domain HRV indices measured over a 24-h period are 
well correlated with frequency domain indices in general pop-
ulation[39] and in thoracic surgery patients[8].

CONCLUSIONS

A high incidence of AF was observed in the postoperative 
period of patients submitted to surgery of the aortic valve 
and ascending aorta. Transection of ascending aorta for sur-
gical repair of an aortic aneurysm did not confer a significant 
protective effect towards POAF in comparison to reference 
patients in which ascending aorta was left intact. A reduced 
incidence of POAF was observed only in a minority of cases 
with aortic transection, that presented a probably greater au-
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