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Controlling Rate and Rhythm Increases Feasiblity
of CT Angiography in Atrial Fibrillation

A. Al Fagih, MD; S.A. Al Ghamdi, MD; K. Dagriri, MD; and G. Al Zahrani, MD

A woman, aged 48 years, with severe rheumatic mitral stenosis and uncontrolled permanent
atrial fibrillation (AF) underwent preoperative assessment of coronary arteries. Invasive
coronary angiography was not possible because of occluded common iliac artery and bilateral
radial spasm. Transesophageal echocardiogram showed a very large mobile left atrial appendage
clot, precluding cardioversion. The severe motion artifacts during cardiac CT angiography
(64 slices) due to atrial fibrillation were overcome by controlling rhythm and rate through
insertion of a temporary pacemaker via right femoral vein, and slowing heart rate below
65 beats per minute by intravenous metoprolol (25 mg) and verapamil (5 mg). Clear pictures of
all coronary arteries as well as the left atrial appendage clot were obtained. The temporary
pacemaker was removed after eight hours. Uneventful mechanical mitral valve replacement and
maze procedure were performed and the patient was discharged in a stable condition.
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Recent advances in cardiac computerized tomographic (CCT) techniques
allow for accurate, non-invasive visualization and characterization of
atherosclerotic coronary disease and other cardiac abnormalities.! Uncontrolled
atrial fibrillation (AF) with significant beat-beat variation may result in motion
artifacts that reduce the diagnostic accuracy of CCT.2 Therefore, in order to
achieve motion-free images with optimal visualization of coronary arteries,
computed tomography (CT) data needs to be acquired using scanners with the
highest temporal resolution.3 The present technique demonstrates that temporary
pacing with an aggressive rate control of atrial fibrillation may overcome
this limitation.

Case Presentation

A woman, aged 48 years, with a long-standing history of rheumatic heart disease
presented with symptomatic severe mitral valve stenosis and permanent AF with
an average ventricular rate of 100 beats per minutes (bpm). She had a strong
family history of premature coronary artery disease and typical chest pain
requiring pre-operative assessment of coronary arteries. CCT angiography could
not be performed initially due to uncontrolled AF despite adequate oral medical
therapy. Alternatively, she underwent invasive coronary angiography, wherein
bilateral common iliac artery occlusion was found. She also developed bilateral
radial spasm during radial approach (figure 1). An elective cardioversion to
obtain adequate CCT images during sinus rhythm was precluded by the presence
ofalarge mobile leftatrial appendage (LA A) thrombus detected by transesophageal
echocardiography (figure 2). Therefore, to overcome the motion artifacts during
CCT angiography due to an irregular rhythm, a temporary pacemaker was
inserted via the right femoral vein, and then a ventricular rate below 65 bpm was
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Figure 1. Right femoral artery angiography showed occluded
common iliac artery.

achieved by intravenous metoprolol (25 mg) and verapamil (5
mg). CCT angiography was performed using a single source
scanner (Philips Brilliance CT 64 detectors) with retrospective
electrocardiogram gating. Images were reconstructed from
diastolic data set at 75% of the R-R interval. Maximum
intensity project (MIP), multiplanar reformation (MPR) and
3-dimensional virtual reality images were used to assess the
coronary arteries, peripheral vessels and cardiac chambers
(figure 3). The patient remained hemodynamically stable
throughout and after the procedure. The temporary pacemaker
wire was removed 8 hours later with no complications. She
underwent an uneventful mechanical mitral valve replacement
and was discharged to home in good condition.

Discussion

With the advent of 64-slice CT, the diagnostic accuracy of CT
coronary angiography has improved significantly and fares
better in comparison to other currently available methods of
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Figure 2. Transoesophageal echo showed large left atrial
appendage clot.

non-invasive coronary imaging, namely echocardiography
and cardiac magnetic resonance techniques.! Atrial fibrillation
is still considered to be a relative contraindication to CCT
despite constant improvements in scanner technology.47
Inappropriate data sampling occurs due to high beat-beat
variations with severe motion artifacts.89 The latest generation
of scanners, including dual source and 256 and 320 detector
row systems, have high temporal resolution and are capable
of imaging the entire heart in a single gantry rotation, thus
reducing the effect of tachyarrhythmias on image quality.!0-11
However, these technologies are not readily available in every
center, and therefore, reliable visualization of the coronary
arteries remains a major challenge in patients with AF
especially with high beat-beat variations.

The use of a temporary pacemaker to treat a bradyarrhythmia
or, in some cases a tachyarrhythmia, is undertaken when the
condition is temporary and a permanent pacemaker is not
necessary or not available in a timely fashion.!2 Temporary
pacemakers are also used in overdrive atrial pacing to
suppress tachyarrhythmias such as atrial flutter, or in overdrive
ventricular pacing to treat recurrent ventricular tachycardia or
to prevent severe ventricular arrhythmia secondary to
prolonged QT interval.!2

In the present case, conventional coronary angiography failed
due to peripheral vasculopathy, while CCT was not an ideal
option in the presence of a rapid ventricular response despite
medical therapy and the inability of cardioversion to sinus
rhythm due to LAA thrombus. In addition, the available CCT
was a single source 64-slice detector with a rotation time of
0.42 sec. The rapid ventricular rate with high variability
mandates aggressive intravenous therapy, which in the
present case, was achieved by intravenous metoprolol (25 mg)
and verapamil (5 mg). A temporary pacemaker was used to
maintain a stable and regular rhythm during scanning to
ensure good image quality for interpretation.

In conclusion, by slowing the heart rate using intravenous
medication and regulating the rhythm through back up
temporary pacing, it is possible to scan patients with AF by
CCT angiography.
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Figure 3. (A) Cardiac computed tomography (CT) with
maximum intensity projection view of the left anterior
descending artery (single-point white arrow), and part of the
temporary pacemaker in right ventricle (double-point white
arrow). (B) Cardiac CT with maximum intensity projection view
of the left circumflex artery (black arrow). (C) Cardiac CT with
maximum intensity projection shows right coronary artery
(long arrow), left atrial appendage clot (star) and part of the
temporary pacemaker in right ventricle (short arrow).
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