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Purpose

Among cardiac arrhythmias atrial fibrillation (AF) is the most common type. The incidence
of AF doubles with each decade of age. It is characterized by the presence of
irregular, fibrillatory waves on the electrocardiogram, which results in irregular ventricular
response. Atrial fibrillation is often associated with coronary artery disease.

Atrial fibrillation (AF) is considered a relative contraindication to coronary CT angiography
(CCTA) due to irregular heart rates (HR). Aim of our study was to evaluate image quality
(IQ) of the coronaries in patients who underwent prospectively triggered CT angiography
to assess the left atrium for electroanatomical mapping and radiofrequency catheter
ablation.

Methods and Materials

This was a retrospective, single-center study on image quality in patients with atrial
fibrillation who underwent CCTA. Hundred consecutive patients (66 male, 61.3+11.2
years) with AF were examined with a 256-slice CT-scanner (80-140 kV, 200-300 mAs/
rot, 0.27s rotation time, 2x128x0.625 mm collimation, Philips Brilliance iCT) using
prospective ECG triggering - "Step-and-shoot" - mode to evaluate left atrial anatomy.
Patients were divided into low/medium HR-group [LHR] (mean HR<80 bpm, n=55)
and high HR-group [HHR] (mean HR#80bpm, n=45). Coronary segment based 1Q
assessment was performed using four-point likert-type scale.

Results

In total 1403 coronary segments were analyzed. Mean 1Q score was 1.88+1.05 and
88.8% (1246/1403) of segments had diagnostic 1Q (49.2%[690/1403] excellent, 25.5%
[358/1403] good and 13.3% [186/1403] moderate 1Q). The IQ of the LHR-group was
better than of the HHR (mean score 1.59+0.89 versus 2.24+1.11; p<0.0001). Mean HR
of the LHR and HHR group were 68.3+8.7 bpm and 92.7+12.2 bpm (p<0.0001). The HR
variation was lower in LHR group than in HHR group (42.5+24.3 versus 55.0+25.1 bpm;
p=0.014). Average radiation dose was 4.9+1.6 mSv (range: 0.8-9.5 mSv). Out of 100
patients we identified 22 patients with severe coronary artery disease (CAD), in 13 cases
invasive angiography was performed and 7 patients underwent PCI.
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70 years old male, BMI 26 kg/m?, PHILIPS 256-slice iCT, FBR, step-and-shoot, 120kV, 5% phase tolerance, 5.8 mSv

Fig. 1: The of 70 years old male patient who is scheduled to undergo atrial fibrillation
ablation. The scan was performed to assess the left atrial anatomy and to rule out
significant coronary artery disease. Volume rendered reconstruction shows excellent
image quality (Panel A). Curved multiplanar reconstruction of the RCA (panel B) and LAD
(panel C). The heart rate graph and the ECG tracing shows that the patient had atrial
fibrillation during the CCTA scan.

(1) excellent 49.2% (690/1403)
(2) good 25.5% (358/1403)
(3) moderate 13.3% (186/1403)
(4) non-diagnostic 12.0% (169/1403)

88% (1234/1403) diagnostic image quality

Table 1: Image quality
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LHR HHR

Mean HR < 80/perc Mean HR 2 80/perc
n=55 n=45

Mean HR 68.3+8.7/min 92.7+12,2/min  p<0.0001
HR variability = 42.5+ 24.3/min 55.0 + 25.1/min  p<0.014

Image Quality 1.6+0.9 2.2 = 7] p<0.0001

The average effective radiation dose 4.9 £ 1.6 mSv

Table 2: Comparison of the "low heart rate” (LHR) vs. "high heart rate" (HHR) groups.
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Conclusion

Propspectively triggered acquisition mode with 256-slice CT provides diagnostic 1Q for
coronary evaluation. Simultaneous imaging of the left atrium and coronaries is feasible
and provides extra information regarding coronary artery disease in patients who have
AF and are scheduled for left atrial ablation procedure. Furthermore, the propectively
triggered CCTA scan mode ensures a low radiation dose even in patients with arrhythmia.
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