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Conversion of Atrial Fibrillation to Sinus Rhythm During
Coronary Intervention: Complex Interplay of Arrhythmic and
Ischemic Substrate
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Abstract

Atrial fibrillation (AF) can be a manifestation of acute coronary syn-
drome (ACS). Presence of AF during ACS further adds to complexi-
ties in the management issues and prognosis of ACS. We report a case
of a 77-year-old male in whom we observed spontaneous conversion
of AF to sinus rhythm during percutaneous coronary interventional
procedure for critical ostial stenosis of the right coronary artery; and
discuss potential electrophysiological mechanisms related to such
phenomenon.
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Introduction

Presence of atrial fibrillation (AF) during acute coronary syn-
drome (ACS) may have cause and effect relationship. Although
the exact underlying mechanisms of AF in the setting of ACS,
and vice versa, are not completely understood, their prognostic
values as predictors of acute and long-term morbidities and
mortalities, have been well-established [1]. Management of
patients presenting with AF and ACS remains a complex is-
sue such that as much as prompt coronary revascularization,
prompt restoration of sinus rhythm is necessary. While the
former is usually achieved by catheter-based percutaneous
coronary intervention (PCI) procedure typically involving
coronary stenting, for the latter most patients undergo phar-
macological or direct current cardioversion. We report a case
of a 77-year-old male who presented with AF and ACS, and
while undergoing PCI for critical ostial stenosis of the right
coronary artery (RCA) developed spontaneous conversion of
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AF to sinus rhythm.

Case Report

A 77-year-old male with a history of coronary artery disease,
prior coronary artery bypass graftsurgery, bioprosthetic aortic
valve replacement and paroxysmal AF presented with worsen-
ing shortness of breath on exertion for 1day. Patient did not
have any chest pain, palpitation, dizziness, diaphoresis or nau-
sea. Physical examination was significant for normal tempera-
ture, blood pressure of 110/70 mm Hg, irregular heart rate of
88 - 100 bpm, respiratory rate of 14/min with oxygen satu-
ration of 95% at room air. Heart sounds were irregular with
grade 1/6 ejection systolic murmur at right second intercostal
space. Lungs were clear to auscultation. There was no evi-
dence of edema of the extremities, and the rest of the physical
examination was normal. His troponin I, serum potassium and
magnesium were normal. He had an insertable loop recorder
(ILR), (Reveal LINQ LNQI11Medtronic) which showed a new
AF event for 36 h. The patient was brought to cardiac cath-
eterization laboratory for coronary angiography with a view
to PCI if necessary, and direct current cardioversion. Along
with patent grafts and known disease in the respective coro-
nary arteries, new critical and severe stenotic lesions involving
the ostium and distal segment prior to the posterior descending
branch of large dominant RCAwere detected (Fig. 1). These
lesions were addressed in a stepwise manner with standard

Figure 1. About 99% of proximal right coronary artery occlusion before
balloon inflation.
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Figure 2. Proximal right coronary artery after balloon inflation.

interventional balloon dilatation techniques. Interestingly, the
patient’s rhythm converted to atrial flutter which converted to
sinus rhythm upon PCI of the proximal ostial lesion restoring
Thrombolysis in Myocardial Infarction (TIMI) grade 3 flows
through the previously occluded segment as well as throughout
the remainder of the vessel (Fig. 2, 3). He has remained free
from any symptoms in sinus rhythm for more than 9 months as
confirmed by regular follow-up of ILR.

Discussion

An episode of ACS may trigger new onset AF or worsen ex-
isting AF, and conversely, AF itself may cause ACS by likely
promoting a prothrombotic state but the exact mechanisms to
explain the relationship are still speculative. In a study, pa-
tients more than 70 years of age were found to have 16% risk
of developing AF post ACS while for those < 59 years; the
risk was 4.2% [2]. In REGARDS (Reasons for Geographic and
Racial Differences in Stroke) cohort trial conducted in 24,000
United States citizens without underlying coronary artery dis-
ease, AF at baseline was found to be associated with increased
risk of ACS (hazard ratio (HR) 1.70, 95% CI 1.26 - 2.30) [3].
The combination of these two entities poses complexity in the
management of patients too, especially with regards to con-
comitant use of anticoagulants and antiplatelet drugs as it can
increase the risk of severe bleeding. The risk for subsequent
hospitalization for bleeding was found to be 1.8 times higher
in patients on vitamin K antagonists (VKAs) and aspirin, 3.5
times higher in patients on clopidogrel and VKAs and 4 times
higher in patients on triple therapy [4, 5]. Atrial ischemia in-
duced by acute ST segment elevation myocardial infarction
(MI) besides increased left atrial pressure due to left ventricu-
lar dysfunction, increased vagal stimulation and complication
such as pericarditis have been postulated to be possible mecha-
nism of infarct associated AF [6, 7]. There has been correlation
found between stenosis of the RCA and the occurrence of AF,
particularly in acute phase of infarction. In a study conducted
on 1,039 patients to evaluate AF in MI, occlusion of the right
proximal coronary artery was found to be associated with early
onset MI (less than 24 h of onset of MI). Atrial and sinus node
ischemia due to impairment of blood flow in the sinus node ar-
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Figure 3. Conversion of atrial fibrillation to normal sinus rhythm during
balloon inflation of the proximal right coronary artery (arrow).

tery or atrioventricular node artery causing ischemia of atrium
and sinus node, atrial ischemia and right atrial overload due to
right ventricular MI were postulated to be pathophysiologic
mechanisms for AF in occlusion of RCA [8].

In our case, we were able to directly demonstrate the res-
toration of normal sinus rhythm with relief of occlusion of a
major dominant RCA. Although we did not have intra-cardiac
recordings of electrical activation of different parts of the atria,
nor was that intended to during our PCI procedure, we pos-
tulate that with restoration of coronary flow, the arrhythmia
substrate changed such that the thythm became more regular
and stable as single wavelet atrial flutter (AFL) from multi-
wavelet AF. As is known, from the electrophysiological inter-
relationships between AF and AFL, during the period of AF,
the functional component of AFL reentrant circuits is formed
[9]. Restoration of coronary flow also influences autonomic
balance between the sympathetic and parasympathetic inputs
with further changes that occur in the automaticity and refrac-
toriness of atrial tissue. Beat-to-beat cycle length oscillations
also occur due to changes in areas of slow conduction in the
reentrant circuit. When an earlier timed beat encounters area of
full refractoriness from the preceding beat, and not be able to
conduct through the critical isthmus, the arrhythmia terminates
spontaneously.

The mortality due to acute MI and AF was found to be as
high as 90 % when the reperfusion strategy was not available
[10]. Two large studies found a higher incidence of in-hospital
as well as long-term mortality in patients with AF and acute
MI [2, 11]. In this context early angiography and revasculari-
zation may help achieve better prognosis and has been rec-
ommended in the conclusion of GUSTO-I Experience trial as
well but further studies are warranted [12]. In our case, patient
benefited from timely coronary angiography and reperfusion
therapy as the patient spontaneously converted to sinus rhythm
from AF and has remained so as evident by ILR monitoring.
Hence patient did not require electrical or chemical cardiover-
sion and achieved immediate symptomatic relief too.
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