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Diagnosis and timely detection of atrial fibrillation
Echo-machines	uses	a	single-lead	ECG

Tool	for	screening



LAA	thrombus	TTE		&	Sinus	Rhythm	



Bax JJ,	et	al.	Heart	2014;0:1–7

Imaging-based	prognostic	parameters	in	patients	with	AF



Echocardiography	in	newly	diagnosed	atrial	fibrillation	
patients:	A	systematic	review	and	economic	evaluation
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Conclusions When CHADS2 was used, the addition of TTE in identifying patients 
with left atrial abnormality was cost-effective for informing some OAC decisions. 
The number of QALYs required for TTE to be cost-effective is small, and that if 
benefits beyond those associated with a reduction in stroke are believed probable 
then TTE is likely to be cost-effective in all scenarios. 
Our findings suggest that further research would be useful, following up newly 
diagnosed patients with AF who have undergone TTE, to study treatments given as 
a result of TTE diagnoses and subsequent cardiovascular events. 
This could identify additional benefits of routine testing, beyond stroke prevention. 
Studies assessing the proportion of people with a CHADS2 score of 0 or 1 that have 
left atrial abnormality would provide better estimates of the cost-effectiveness of 
TTE, and allow more accurate estimates of the sensitivity and specificity of TTE for 
identifying left atrial abnormality in AF to be obtained



Bax JJ,	et	al.	Heart	2014;0:1–7



Over 80% of these embolic strokes are from clots
originating in the left atrial appendage

“The	Left	Atrial	Appendage:	
our	Most	Lethal	Human	

Attachment!”	

AF,	ATRIAL	THROMBI		AND	STROKE
Atrial fibrillation increases	stroke	rate	by	five	times

Johnson	 WD	et	al.	Eur J	Cardiothorac Surg.	2000



The	2	strongest	predictors
of	cardioembolic stroke

Represent	an	advanced	grade	
of	prothrombotic state

Recorded	by	TEE
and	only	rarely	by	TTE

Spontaneous	Echo-Contrast	and	Thrombi



LAA	peak velocity =	52	cm/s LAA	peak velocity =	18	cm/s

High	flow	profile Low		flow	profile

Handke et al,	JASE	2005,	 18;	1366

Risk stratification Independentof the basic	rhythm

SR
AF

LAA	EMPTYING	PEAK	VELOCITIES	Function	of	LAA



Possible	to	eliminate	TEE	in	up	to	80%	of	AF	ablation	patients	
based	on	negative	CTA	findings

Wan,	L	et	al.	PACE	2016;	39:1388–93

861	consecutive	patients	before	AF	ablation	
CTA	and	TEE	same	day
single	hospital	(2006–2013)

Excellent	NPV	of	CTA	in	assessment
of	LAA	stasis	and	thrombus

Positive	predictive	value	
of	only	13%



Morphology	of	LAA

Lupercio F	et	al.	Heart	Rhythm	2016

Anselmino M	et	al.	CardiovascMed 2016,	17:169–176l.		
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CxAoP:	an	important	risk	factor	for	non-CE	
stroke	and	thromboembolism	in	NVAF

Older age 
Higher prevalence of hypertension 
Smoking history 
Paroxysmal AF with a smaller LA size

Patients with CxAoP
have different characteristics



981 pts TEE for pre-AF ablation

the CHA2DS2VASc score was underestimated in 3.6% of intermediate-risk 
patients and 11.3% of high-risk patients before evaluating for CxAoP by TEE

P.-S.	Yang,	et	al.	Int J	Cardiol	2016



Risk Stratification in	AF



140,420 patients with AF 
in Swedish nationwide health registries

J	Am	Coll	 Cardiol 2015;65:225–32



Doukky R	et	al.	JASE	2016

Prevalence	of	LAA	thrombus	
based	on	e’	and	E/e’	ratio

266	pts	TTE	immediately	before	clinically	indicated	TOE

LAA	thrombus=17	 (6.4%)



TTE

TOE
Doukky R	et	al.	JASE	2016



Incremental	predictive	value	of	diastolic	function	parameters	beyond	CHA2DS2-VASc	score

Doukky R	et	al.	JASE	2016



Doukky R	et	al.	JASE	2016

E/e’	vs	CHA2DS2-VASc	score E/e’	vs	lateral	e’	velocity

Diagnosis	of	LAA	thrombus



Ishikawa	S	et	al.	Eur Heart	J	Card	Imaging	2016	

171 neurologically asymptomatic pts with non-valvular AF

TTE: diastolic TDI parameters

Brain MRI: SBI

TOE: LA thrombus, SEC, LAA emptying veloc, complex arch plaques



Ishikawa	S	et	al.	Eur Heart	J	Card	Imaging	2016	



Ishikawa	S	et	al.	Eur Heart	J	Card	Imaging	2016	

LA	abnormalities	and	LAA	emptying	velocity	
(TOE)	according	to	E/e’	ratio	(TTE)

Prevalences of	SBI	according	the	E/e’	ratio



Bayar,N et al. Anatol J Cardiol 2016; 16: 572-8

160	pts	non-rheumatic	PAF,		52	with	a	history	stroke/TIA	



Bayar,N et al. Anatol J Cardiol 2016; 16: 572-8



Bayar,N et al. Anatol J Cardiol 2016; 16: 572-8



Incremental	Value	of	LA	Global	Longitudinal	
Strain	for	Prediction	of	Post	Stroke	AF	in	
Patients	with	Acute	Ischemic	Stroke

Kim	et	al.	J	Cardiovasc Ultrasound	2016;24(1):20-27

227	pts	with	acute	ischemic	stroke	without	a	history	of	AF	
TTE	with	speckle	tracking	imaging	for	global	LA	longitudinal	strain	(LALS)



Cardiovascular	imaging,	allowing	directly	visualization	of	those	alterations	
which	may	lead	to	the	formation	of	intracardiac thrombi,	offers	itself	as	a	
unique	tool	helping	to	refine	thromboembolic	risk	stratification.

TTE	is	recommended	in	all	AF	patients	to	guide	treatment	decisions.	
TTE	should	be	used	to	identify	structural	disease	and	assess	LV	size	and	
function,		atrial	size,	and	right	heart	function.

CONCLUSION

While	the	role	of	TTE	is	pivotal	in	the	risk	stratification	of	patients	with	AF,	
the	use	of	TEE	or	MDCT	and	MRI	is	commonly	restricted	to	patients	with	
additional	cardiovascular	risk	factors	(ie,	prior	stroke)	or	undergoing	
specific	therapies	(electrical	cardioversion	or	catheter	ablation).

Diastolic	function	assessment	and	LA	strain	evaluation	may	improve	risk	
stratification	and	in	predicting	thromboembolic	risk	in	patients	with	NVAF


