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ABSTRACT
Objective: Atrial fibrillation (AF) is the most common arrhythmia seen after coro
purpose this study was to determine incidence of AF that develops after coronary!
affecting its development.

Methods: Four hundred and forty eight patients who had coronary bypass
and September 2011 in the Cardiovascular Surgery Clinic were included in
chronic renal failure, redo coronary bypass surgery, valvular disease, thy
and treatment with beta-blockers were excluded from the studgof EF.
Results: Two hundred and ninety nine patients were male a
between 38 and 85 and their mean age was 61+5. Surgery was p d gn beating heart on 178 patients
and the others were operated with cardiopulmonary bypass (CPB). A d age, male sex and history of
hypertension was more in AF developed patient group. was no difference between AF developed
group and the other group in terms of diameter of left tion fraction (EF), CPB time and cross
clamp time.

Conclusion: Advanced age, male sex, hypertensio
associated with AF after coronary surgery. Avoi
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INTRO N spontaneously returns to sinus rhythm. But because
high ventricular response dependent to AF may
lead to decrease in cardiac output, hypotension,
congestive heart failure and there is no atrial
contraction and thromboembolic events may occur,
postoperative AF is the most frequent reason of
rdiovascuar Surgery, mortality after coronary surgery and may lead to
deterioration of hemodynamics and increase in
thromboembolic events.!

Atrial fibrillation ( ajlevelops in the
postoperati iod is temporary and
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disturbs flow in bypass grafts.

The purpose of this study was to evaluate the
factors affecting AF development after coronary
surgery.
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METHODS

A total of 448 patients who had coronary bypass
surgery between February 2007 and September 2011
were included in the study. Patients with previous
coronary bypass operation, valve replacement at the
same time, ventricular aneurysm surgery, chronic
renal failure, impaired thyroid function were
excluded. Coronary bypass surgery was performed
on beating heart on 178 patients and with coronary
bypass on the others.

Left anterior mini-thoracotomy incision was used
in two of the patients who had bypass surgery on
beating heart and median sternotomy incision was
used in the others. Median sternotomy incision,
aortic arterial and two-stage venous cannulation
was applied in operation with CPB. Myocardial
protection was established by antegrade-retrograde
combined cardioplegia. Proximal anastomosis was
performed under cross clamping in patients who
had CPB. But proximal anastomosis was performed
using parsial occlusion clamp in patients who had
bypass surgery on beating heart.

AF frequency was calculated to include the
first postoperative 5 days. Arrhythmia analys
were carried on with ECGs with 12 derivatj
taken during arrhythmia and continuous
monitorization of patients sensitive to arghythmi
during service cares of patients
continuously with bed-side monitors
in intensive care unit. AFs t
than 15 minutes were evaluate

diabetes, changes
d amplitude of
, left ventricular

me was compared between AF
alaped patients.
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Data were presented as mean * standard
deviation. Student-t test was used for statistical
analysis. P was considered as significant when
smaller than 0.05.

RESULTS

One hundred and ninety four patients were male
and 52 were female and their age varied between
38 and 85 and mean age 61+5. Eighty seven
patients (19.41%) developed ZBAF developed in
25 of 178 patients (14.06%)
on beating heart and 62
who had bypass surgery wi¥
between postoperatigmz"® and 5 days (mean 47.8+
11.4 hours). The f patients with AF was
5849 and mean a ts who did not develop
statistically significant

ients (Table-I). There was no statistically
difference between two groups with
o size of left atrium, ejection fraction (F)
nd cross clamp time (p>0.05). Duration of stay in
nsive care unit and mortality was higher in the
roup with AF (p<0.05).

Duration of P-wave was significantly higher in
DI, DII and aVF derivations in patients with AF.
But there was no difference in the other derivations.
Amplitude of P-wave was significantly higher in VI
and VII derivations in group with AF. But there was
no significant difference in the other derivations

While mean creatine phosphokinase M-B (CPK-
MB) was 21.7£15.8 microgram/1 in patients with
AF it was 23.5+16.8 microgram/1 in the other group
and it was statistically significant (p>0.05). Fifteen
patients who developed postoperative AF were
treated. The others recovered spontaneously.

Table-I: Clinical characteristics of patient groups with and without AF.

Patient group with AF Patient group without AF

Age (year)

Gender (male/female)

Hypertension (number of cases and %)

Diabetes mellitus (number of cases and %)
Width of left atrium (mm)

Ejection fraction (%)

Perfusion duration (minute)

Cross clamp time (minute)

Duration of stay in the intensive care unit (hour)
Mortality (number of cases)

58+9 557

64/23 235/126

23 (26.4%) 95 (26.3%)

15 patients (17.2%) 63 patients (17.3%)

3846 3646
60+11 56413
8624 83+19
59419 55+16
61+13 122423

6 (6.89%) 11 (3.23%)
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DISCUSSION

Although the reason of postoperative AF
developed in patients who had coronary bypass
surgery is not known, multiple risk factors and
triggering events were considered responsible. It is
suggested that CPB is a major risk factor.? Besides,
it is claimed that atrial manipulations, cannulation,
cardioplegic arrest, prolongation of cross clamp
duration, electrolyte disorders, temporary ischemia,
perioperative trauma, epicardial inflammatory
reactions, euthyroid syndrome, cessation of beta
blockers due to operation, advanced age, male
sex, hypertension, myocardial infarction history,
respiratory problems, creation of hematoma,
hypoxia, hypovolemia sepsis, weak protection of
atrial tissue, release of systemic mediators plays role
in the development of AF. Itis asserted as a postulate
that increase of catecholamines in circulation is an
important pathogen for triggering AF.>¢

AF is most frequently seen due to cessation of
drugs of the patients who use beta blockers before
surgery. This is caused by release of catecholamine
in postoperative period. Triggering factors such
as atrial wall tension, ischemia inflammation or
autonomic nervous system imbalance cause chan
in conduction and refractory that form a tren
AF. Age and structural changes related to age slic

amiloid increase tendency t
These structural changes may
is high in old patients in our series$
cause changes in local
This is called refractor
uniformity may cause
factors.”
P-wave

ion. Disruption of
with triggering

meas preoperatively is
n independent risk factor for
" F development. Because

expansion or gEangation of intraatrial conduction
as in our series, Wis an important substrate in the
development of AF.#

Advanced age is related with increase in level
of norepinephrine in circulation.’ These patients
are more sensitive to cessation of beta blockers in
postoperative period and are supported by more
frequent postoperative supraventricular beats and
postoperative supraventricular increase. Increase of
sympathetic stimulation secondary to postoperative
trauma is also important.?
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It is important to protect atrium with cardioplegia
during surgery to decrease postoperative AF.
Atrium withdraws less cardioplegic solution than
ventricles. These electrophysiological changes
in atrium conduction cause more postoperative
supraventricular  arrhythmias.  Ultrastructural
and morphometrical studies of mitochondrion
obtained from the biopsy samples of patients who
had cardiac surgery showe at atrium was less
protected than ventricles.' echanism of AF is
not defined yet.

AF incidence increase
decade due to enlargeme ac cavity and
development of fibrosis as a ” of ageing.!' If
intrapericardial is performed during
resection of lung ps more frequently. If
pericardjal fluid ull¥es in patients who had
rgery, io increases.'
acute AF is observed between 15-
was 19.41% in our series.

in every

cular rate, increase in heart workload
in atrial contractions are adverse effects.”
ostoperative AF is seen 2-5 days after operation.
is well tolerated in many of the patients and 96%
ecovers spontaneously 6-7 weeks after operation
as in our series. However, loss of atrial contractions
may not be tolerated in patients with diastolic
dysfunction. Therefore patients with diastolic
dysfunction should be treated.

AF may increase heart rate and central venous
pressure and decrease mean arterial pressure and
significantly decrease cardiac index; besides it
may decrease blood flow in all grafts especially
in internal mammarian artery graft. It is rarely
seen immediately after operation. The reason
why postoperative AF is observed 2-3 days after
operation and not very much observed in early
period is still not known. The probable explanation
of this is the time needed for development of the said
triggering factors and cause of electrophysiological
abnormalities.® Because diastolic dominance of IMA
graft will disappear in the late period, postoperative
AF will not have a significant effect. But if AF
develops in early period it must be treated because
it will affect graft flow and hemodynamics.

AF is the most common arrhythmia in the society.
Under normal conditions it is seen in 2.8% and 5%
of the population respectively between age of 40 to
70 years and over 65 years. It dramatically increases
after heart surgery. AF is seen in 35-40% and 65%



respectively after coronary surgery and heart sur-
gery.” In another study it was stated that postop-
erative AF was seen in 4.7% and 35% of patients
respectively below age of 40 and over 70.> We con-
sider that postoperative AF will increase as older
population increases who has coronary surgery.
Development of persistent AF in patients older
than 80 is 5 times more than development in young
patients. 2.5 times more seizure is seen in patients
who developed postoperative AF when compared
with patients with sinus rhythm."® AF incidence is
three times more in patients with stroke attack his-
tory. Stroke rate is 13 times more in patients with
AF in hospital. A possible explanation of develop-
ment of persistent AF is the electrophysiological
remodelling of AF." Perioperative cardiac enzyme
levels are a little higher in patients who had bypass
on beating heart (4.8%). This is possibly related to
intraoperative regional myocardial ischemia.”
Fragmented and prolonged atrial activation
is shown during sinus rhythm with intracardiac
records only in patients with proximal AF. This
finding is related to existence of arrhythmia re-
entry mechanism of conduction delay regions.
P-wave duration significantly increases in patients
who developed AF after coronary surgery.
is possible that structural changes devel
due to hypertension play an important rol
the occurrence of arrhythmias toget

ies, increase of
I, VII increased

preoperative electroca
P-wave amplitude in d®

rt surgery without use of CPB
me, perfusion time, EF and
did not quite affect AF
Qur series.
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