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Cardiac Computed Tomography to 
exclude left atrial appendage thrombus 
in atrial arrhythmias prior to electrical 
cardioversion during the COVID-19 
pandemic
Jeffrey Sebastian, Tina Thomas, Francis Wu, Su Yin Tang, Budresh Joshi,  
Niels van Pelt, Ruvin Gabriel, Tim Sutton, Mansi Turaga, Jen-Li Looi

A trial fibrillation (AF) and atrial flutter 
(AFL) are common causes of hospitalisa-
tion. Restoring sinus rhythm with cardio-

version is performed in patients with AF/AFL in 
an effort to improve cardiac function and relieve 
symptoms.1 Our group had recently showed that 
an early rhythm control strategy, with either 
early inpatient transoesophageal echocardio-
gram (TOE)-guided direct current cardioversion 
(DCCV) or ablation in patients hospitalised with 
AF or AFL and decompensated heart failure with 
reduced ejection fraction, had a low rate of all-
cause mortality and rehospitalisation for heart 
failure at one year.2

TOE has an important role in guiding DCCV in 
AF patients of unknown or prolonged duration, 
and without the need for prolonged anticoagu-
lation before the procedure.3 Currently, TOE is 
considered the gold standard imaging modality 
to evaluate left atrial appendage (LAA) anatomy 
and morphology prior to DCCV.4 COVID-19 poses a 
unique set of challenges to the healthcare system 
due to its rapid spread, intensive resource utilisa-
tion and relatively high morbidity and mortality. 
TOE is considered a high-risk procedure for possi-
ble aerosol transmission of this infection. There-
fore, the American Society of Echocardiography 
recommends avoiding TOE and the use of alter-
native diagnostic tools for LAA imaging when-
ever possible.5 Cardiac computed tomography 
(CCT) has been proposed as an alternative imag-
ing method to exclude LAA thrombus prior to 
DCCV. On CCT, the LAA is qualitatively evaluated 
in multiple axial planes for a filling defect, which 
is defined as incomplete visualisation or opacifi-
cation of the entire LAA with iodine contrast on a 
first pass or a delayed scan (Figure 1).

This study describes our experience of utilising 

CCT as an alternative imaging modality to exclude 
LAA thrombus prior to DCCV in patients with 
atrial arrhythmias at Middlemore Hospital from 
1 January 2021 until 1 January 2022. Patients with 
atrial arrhythmia requiring DCCV who underwent 
CCT were identified from the All New Zealand 
Acute Coronary Syndrome Quality Improvement 
(ANZACS-QI) cardiac CT registry. 

The demographic characteristics of patients who 
underwent CCT are summarised in Table 1. A total 
of 97 patients (71.1% men, mean age 58.2+14 years) 
underwent CCT as inpatients during the study 
period. All but one CCT scans were of diagnostic 
quality. More than 40% were European, 23.7% were 
Māori, 21.6% were Pasifika and 5.2% were Asian. 
The mean body mass index (BMI) of the study popu-
lation was 33.8+8.4kg/m2, and more than 60% of the 
study population had a BMI of >30kg/m2.

More than 50% of patients were in AF. All 
patients underwent echocardiography prior 
to CCT. Two-thirds of patients had a significant 
reduction in left ventricular systolic (LV) on 
echocardiography during CCT: 8.2% had mild/
mild–moderate LV impairment, and 59.8% had 
moderate/moderate–severe/severe LV impair-
ment. 10 patients (10.3%) had slow flow/probable 
thrombus in the left atrium (LA) or LAA on CCT 
and four patients (4.1%) had definite thrombus. 
83 patients underwent DCCV directly after CCT 
and none had periprocedural stroke. Six patients 
self-reverted to sinus rhythm and one patient 
underwent acute AFL ablation. One patient had 
an incidental finding of pulmonary embolus, and 
therefore did not undergo DCCV. Of the 10 patients 
with slow flow/probable LA/LAA thrombus on  
CCT, one patient self-reverted to sinus rhythm and 
the others were considered to have slow flow in  
LA/LAA and underwent DCCV without compli-



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Oct 7; 135(1563). ISSN 1175-8716
https://journal.nzma.org.nz/ ©PMA 

letter 112

cation. Two out of the four patients with definite 
thrombus on CCT underwent TOE, which con-
firmed LAA thrombus. One patient had a repeat 
TOE after a month of adequate anticoagulation, 
which showed resolution of LAA thrombus, and 
one patient had a repeat CCT that showed no 
thrombus.

CCT is a well-established technique for the 
evaluation of left atrial and pulmonary vein anat-
omy prior to radiofrequency catheter ablation of 
AF.6,7 In addition, CCT has been utilised as a non- 
invasive imaging modality for the detection of 
LAA thrombus before AF ablation for reduc-
ing the risk of periprocedural thromboembolic 
events.8 Two recent meta-analyses9,10 demonstrate 
that CCT plays an important role in excluding LA/
LAA thrombus before AF ablation and in the eval-
uation of patients with suspected cardioembolic 
cerebrovascular accidents with a high sensitivity 
and specificity, however, there is a paucity of data 
on its role prior to DCCV.

The COVID-19 pandemic has forced us to 
reconsider how best to limit cardiac imaging 
procedures that generate aerosols in order to 
minimise the risk of cross-infection for both 
imagers and patients. Our study shows that for 
patients with acute atrial arrhythmia requiring 

DCCV, CCT is a safe and useful alternative to TOE.
TOE often requires intravenous sedation with 

benzodiazepine (e.g., midazolam) alone or in com-
bination with intravenous narcotic (e.g., fentanyl). 
Benzodiazepines can depress respiratory and 
haemodynamic function, particularly in patients 
with impaired LV function, in elderly patients and 
in obese patients who frequently have difficult 
airways to manage and are at risk of respiratory 
complications.11 Sedation is not required during 
CCT and would be a safer imaging tool for these 
patients. In our study, with a large proportion of 
patients with significant LV systolic impairment 
and an elevated BMI, diagnostic CCT was safely 
performed with most not requiring additional 
testing with TOE.

Iodine contrast agents used during CCT can 
cause contrast-induced nephropathy in patients 
with CKD with estimated glomerular filtration rates 
<30mL/min/1.73m2. Thus, TOE may be the pre-
ferred option to assess the LAA in these patients.

Although limited by a small number of patients, 
our study provides our real-world experience of 
utilising CCT to exclude LAA thrombus prior to 
DCCV in acute atrial arrhythmias. Importantly, CCT 
appears safe and effective to exclude LAA thrombus 
prior to DCCV.

Table 1: Clinical characteristic of patients who underwent cardiac computed tomography prior to direct current  
cardioversion.

Total (n=97)

Gender

Male

Female

69 (71.1%)

28 (28.9%)

Age (years), (mean+SD) 58.2+14

Ethnicity

NZ European

Māori

Pacific peoples

Asian

Middle Eastern/Latin American/African

46 (47.4%)

23 (23.7%)

21 (21.6%)

5 (5.2%)

2 (2.1%)

BMI (n, %)

<25

25–29

>30

12 (12.4%)

18 (18.6%)

67 (69.1%)
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Figure 1: a) CCT view of the left atrial appendage. There is complete opacification of the left atrial appendage  
with contrast, indicating no evidence of thrombus and; b) a thrombus (arrow) is seen in the left atrial appendage.

Weight (kg), (mean+SD)

BMI (kg/m2), (mean+SD)

101.7+27

33.8+8.4

Rhythm during CT

Atrial fibrillation

Atrial flutter

57 (58.8%)

40 (41.2%)

LV function during CT

Normal/Low normal

Mild/Mild-moderate

Moderate/Moderate-severe/Severe

31 (27.5%)

8 (8.2%)

58 (59.8%)

Slow flow or probable thrombus in LA/LAA 10 (10.3%)

Definite LAA thrombus 4 (4.1%)

Abbreviations: BMI – body mass index; BSA – body surface area; CT – computed tomography; LV – left ventricular; LA – 
left atrium; LAA – left atrial appendage.

Table 1 (continued): Clinical characteristic of patients who underwent cardiac computed tomography prior to direct 
current cardioversion.
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