
Supplemental  Table 1: Left Atrial Appendage and Ischaemic Stroke 

Study LAA 
Parameter 

Imaging 
Method 

Study Group Findings 

LAA FUNCTION 
Lee JM et al. 
20131 

LAA flow 
velocity 

CT and 
TEE 

Cross-sectional 
study of 218 
patients with AF 

Slow LAA velocity was found to be a significant risk factor for stroke (OR 3.59, 95% 
CI 1.42–9.08, p=0.007). 

Fukushima K et 
al. 20152 

LAA flow 
velocity 

CT and 
TEE 

96 patients with AF  LAA morphology is a significant determinant of LAA flow velocity [chickens wing: 
standardised partial 
regression coefficients (β) =0.317, p=0.0014; wind sock β=0.303, p=0.038], suggesting 
an underlying mechanism for the association between LAA morphology and embolic 
events. 

Lee JM et al. 
20153 

LAA flow 
velocity 

CT and 
TEE 

Cross-sectional 
study of 360 
patients with AF 

Lower LAA flow velocity was associated with ischaemic stroke (OR 0.96, 95% CI 
0.95–0.98, p<0.001). 

Lee Y et al. 20174 LAA flow 
velocity 

CT and 
TEE 

Cross-sectional 
study of 255 
patients with AF 

Receiver operating characteristic curve analysis showed that LAA orifice diameter and 
flow velocity accurately predicted cardioembolic transient ischaemic attack (c-statistic 
0.839) and cardioembolic stroke (c-statistic 0.896), respectively. 

Goldman ME et 
al. 19995 

LAA flow 
velocity 

TEE Post hoc analysis 
from the Stroke 
Prevention in AF 
III (SPAF-III) trial 
that included 721 
patients who 
underwent TEE 

Peak LAA anterograde flow velocity <20 cm/s was independently associated with 
thrombus formation (p<0.01) and risk of cardioembolism (p<0.01). 

Uretsky S et al. 
20096 

LAA flow 
velocity 

TEE 141 patients (48 AF 
and 93 sinus 
rhythm)  

Patients in AF with spontaneous echocardiographic contrast, thrombus, or a history of 
stroke or TIA had lower LAA contraction velocity. About one-third of patients with an 
LAA flow velocity ≤11 cm/s had evidence of LAA thrombus. 

Jankajova M et al. 
20197 
 

 
 

LAA strain 
rate 

TEE 80 patients with AF  After adjusting for the embolic risk factors, the LAA strain rate (OR 1.46E + 006, 95% 
CI, 134.58–15.9E + 009, p=0.002) remained as the significant predictor of embolic 
events in patients with nonvalvular AF 



LAA ORIFICE SIZE 
Lee JM et al. 
20131 

LAA orifice 
size 

CT and 
TEE 

Cross-sectional 
study of 218 
patients with AF 

Large LAA orifice area was found to be a significant risk factor for stroke (OR 6.16, 
95% CI 2.67–14.18, p<0.001). In patients with LAA flow velocity <37.0 cm/s, patients 
with large LAA orifice (>3.5 cm2) had a greater incidence of stroke than those with 
LAA orifice of ≤3.5 cm2. 

Khurram IM et al. 
20138 

LAA orifice 
size 

CT 1063 patients with 
AF 

Smaller LAA orifice diameter (OR 0.33, 95% CI 0.19–0.58, p<0.001) was associated 
with prevalent stroke. 

Lee JM et al. 
20153 

LAA orifice 
size 

CT and 
TEE 

Cross-sectional 
study of 360 
patients with AF 

Larger LAA orifice area was associated with ischaemic stroke (OR 1.38, 95 CI 1.22–
1.57, p<0.001). 

Lee Y et al. 20174 LAA orifice 
size 

CT and 
TEE 

Cross-sectional 
study of 255 
patients with AF 

Receiver operating characteristic curve analysis showed that LAA orifice diameter and 
flow velocity accurately predicted cardioembolic transient ischaemic attack (c-statistic 
0.839) and cardioembolic stroke (c-statistic 0.896), respectively. 

LAA TAKEOFF 
Nedios S et al. 
20159 

LAA takeoff CT 2069 patients who 
underwent AF 
ablation,  

A higher LAA takeoff (i.e., higher than the left superior pulmonary vein) was 
associated with a tachycardia-mediated thrombogenic flow and an increased 
thromboembolic risk (OR 9.1, 95% CI 2.1–38.6, p=0.003). 

LAA MORPHOLOGY 
Di Biase L et al. 
201210 

LAA 
morphology 
type 

CT and 
MRI 

Cross-sectional 
study of 932 
patients with AF 

Patients with chicken wing LAA morphology were less likely to have an embolic event 
even after controlling for comorbidities and CHADS2 score (OR 0.21, 95% CI 0.05–
0.91, p=0.036). 

Anselmino M et 
al. 201411 

LAA 
morphology 
type 

MRI and 
CT 

348 patients with 
AF undergoing 
ablation 

Non-chicken wing morphology [windsock (β 0.38; 95% CI 0.12–0.65, p=0.005), 
cauliflower (β 0.61; 95% CI 0.07–1.14; p=0.026)] was related to the burden of silent 
cerebral ischaemia in AF patients 

Lupercio et al. 
201612 

LAA 
morphology 
type 

3D-TEE, 
CT and 
MRI 

A meta-analysis of 
2596 patients 

Patients with chicken wing LAA morphology were less likely to develop 
thromboembolic than patients with non-chicken wing morphology (OR 0.46, 95% CI 
0.36–0.58). 

Anan AR et al. 
201913 

LAA 
morphology 
type 

3D-TEE, 
CT and 
MRI 

Systematic Review 
and Meta-Analysis  
of 3486 patients  

The risk of cerebrovascular accident in chicken wing patients was reduced by 41% 
relative to non-chicken wing patients (total RR=0.59, 95% CI 0.52–0.68). 

Wang F et al. 
201814 

number of 
LAA lobes 

TTE, TEE Cross-sectional 
study of 472  
patients with AF 

The number of LAA lobes was an independent risk factor (OR 2.37, 95% CI 1.37–
4.09, p=0.002) and had a moderate predictive value for LA thrombus and spontaneous 
echo contrast. 



prior to 
cardioversion or 
LAA closure  

Beinart R et al. 
201115 

LAA neck 
dimensions 

MRI/MR
A  

144 patients with 
nonvalvular AF 
were not receiving 
warfarin and 
underwent 
MRI/MRA prior to 
catheter ablation 
for AF. 

LAA neck dimensions (short axis × long axis) predicted strokes/TIAs in patients with 
AF (OR=3.59/cm2, 95% CI 1.93–6.69, p<0.001). 

Burrell LD et al. 
201316 

LAA volume MRI Cross-sectional 
study of 96 patients 
with AF. 

Patients with a history of stroke had larger LAA mean volumes. Stroke risk was the 
highest in patients with an LAA volume >34 cm3 (OR 7.11, 95% CI 1.91–26.45, 
p=0.003). 

Lee JM et al. 
20153 

LAA 
morphology 
type 

CT and 
TEE 

Cross-sectional 
study of 360 
patients with AF 

A chicken-wing morphology was related to the lower incidence of stroke (OR 0.52, 
95% CI 0.34–0.80, p=0.003). 

Kimura T et al. 
201317 

LAA 
morphology 
type 

CT 80 patients with AF  Cauliflower LAA morphology was an independent predictor of stroke (OR 3.355, 95% 
CI 1.243–9.055, p=0.017). 

Khurram IM et al. 
20138 

LAA 
trabeculation
s 

CT 1063 patients with 
AF 

Extensive LAA trabeculations were associated with ischaemic stroke (OR 3.1, 95% CI 
1.28–7.38, p=0.012). 

Dudzińska-
Szczerba K et al. 
202118 

Distance 
from LAA 
ostium to the 
first bend of 
the LAA 

CT Cross-sectional 
study of 169 
patients with AF 

The distance from the LAA ostium to the first bend of the LAA was independently 
associated with stroke risk in patients with AF (OR 1.383, 95% CI 1.010–1.893, 
p=0.043). 

FIBROSIS 
Akoum N et al. 
201319 

Fibrosis TEE and 
LGE-MRI 

178 patients with 
AF 

Multivariate logistic regression showed high fibrosis was a significant predictor of 
LAA thrombus or spontaneous echocardiographic contrast (OR 3.6, 95% CI 1.5–8.6, 
p=0.004). 

3D = three-dimensional; AF = atrial fibrillation; CI = confidence interval; CT = computed tomography; LAA = left atrial apeendage; LGE = late gadolinium 
enhancement; MRI = magnetic resonance imaging; OR = odds ratio; RR = risk ratio; TEE = transesophageal echocardiography; TIA = transient ischemic attack; 
TTE = transthoracic echocardiography 
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