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Left Ventricular Thrombosis Following 
Apical Myocardial Infarction: Might Cardiac 
Magnetic Resonance Strain Analysis Tell   
Us Something?
Giulia Brunetti, MD; Francesco Cardaioli , MD; Manuel De Lazzari, MD, PhD; Alberto Cipriani , MD; 
Annagrazia Cecere, MD; Antonella Cecchetto , MD; Anna Baritussio, MD, PhD; Raffaella Motta, MD, PhD; 
Giorgio De Conti, MD; Domenico Corrado , MD, PhD; Giuseppe Tarantini, MD, PhD; Sabino Iliceto, MD; 
Martina Perazzolo Marra , MD, PhD

Left ventricular thrombosis (LVT) is a well- recognized 
complication of myocardial infarction (MI) with 
harmful consequences such as the risk of em-

bolic complications; its incidence, estimated with car-
diac magnetic resonance (CMR), is about 5%.1 Several 
risk factors for LVT following MI have been identified, 
such as ST- segment– elevation MI, large infarct size, 
anterior/apical location, reduced left ventricular ejec-
tion fraction, and the presence of microvascular ob-
struction; on the contrary, relevant mitral regurgitation 
seems to lower this risk.1 In the past years, speckle 
tracking echocardiography has emerged as a surro-
gate marker of left ventricular systolic function. Several 
authors have demonstrated the association between 
reduced echocardiography- quantified myocardial 
strain and LVT following MI (more evident for apical 
regional strain).2 Recently, global longitudinal strain on 
feature- tracking CMR has emerged as an indepen-
dent predictor of cardiovascular events following MI.3 
However, the relationship between abnormalities on 
feature- tracking CMR and LVT formation after MI is still 
unexplored.

We performed a retrospective analysis including all 
the patients with a previous diagnosis of antero- apical 
ST- segment– elevation MI who underwent CMR at our 
institute between August 2013 and October 2020. The 
study protocol was approved by the Ethics Committee 
on Human Research; because of the retrospective ob-
servational nature of the study, written consent was 
not required. Patients with ongoing anticoagulant ther-
apy and those with severe mitral regurgitation were 
excluded. Data that support the study findings are avail-
able from the corresponding author upon reasonable 
request. After performing a propensity score matching 
(balancing age, sex, time from MI, left ventricular ejection 
fraction, and number of left ventricular segments with 
transmural late gadolinium enhancement), we tested 
differences in global and segmental strain on CMR 
between patients with and without LVT by applying a 
Mann- Whitney U test. Furthermore, difference in terms 
of apical to global radial strain percentual deviation, cal-
culated as ([Global Radial Strain−Apical Radial Strain]/
Global Radial Strain)×100, was tested. All CMRs were 
performed using 1.5  T scanner (Siemens Magnetom 
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Avanto 1.5 T); feature- tracking analysis was done with 
the software Circle CVI42 version 5.13.7. Interobserver 
variability was certified in 10 randomly selected patients.

Of 356 patients enrolled, 37 (10.4%) were diag-
nosed with LVT. After performing propensity score 
matching, we obtained a sample of 36 pairs (72 unique 
patients), with a mean age of 65 (SD ± 11) years; 59 
(82%) of them were men. In both groups, the median 
left ventricular ejection fraction was 35% [interquartile 

range (IQR) 27– 42]; the median number of segments 
with transmural late gadolinium enhancement was 7 
[IQR 5– 8]. The median time from MI was 15 days [IQR 
7– 32] in the LVT- positive and 19 [IQR 6– 20] in the LVT- 
negative group. Despite the comparable extension of 
MI and late gadolinium enhancement between the 2 
groups, a significant difference in apical radial strain 
was detected, with a median value of 10.75 [IQR 6.8– 
16.5] in patients without LVT compared with 5.25 [IQR 

Figure. Correlation between apical strain analysis and left ventricular thrombosis.
(A) Association between apical strain on FT- CMR and LVT after antero- apical MI: apical radial strain significantly differs in the two 
groups. (B) Example of a pair of matched patients; cine 4- chamber CMR images and their respective radial strain are reported. CMR 
indicates cardiac magnetic resonance; FT- CMR, feature- tracking cardiac magnetic resonance; LV, left ventricle; LVT, left ventricular 
thrombosis; and MI, myocardial infarction.
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2.7– 9.6] in patients with LVT (P<0.001; Figure). No 
significant differences were found in terms of global 
longitudinal, radial and circumferential strain (P=0.19, 
P=0.2, and P=0.49, respectively) and segmental cir-
cumferential and longitudinal strain. When considering 
the percentual deviation of apical radial strain to the 
global one, a significant difference was found, with 
a median deviation of 12% [IQR −20– 48] in patients 
without LVT and of 51% [IQR 47– 75] in the LVT- positive 
group (P<0.001). Applying a receiver operating charac-
teristic curve analysis, an apical to global radial strain 
percentual deviation value of 26% was found to be the 
most accurate in terms of sensitivity and specificity 
(area under the curve, 0.74; 95% CI, 0.62– 0.85).

In conclusion, among patients with transmu-
ral antero- apical MI, reduced apical radial strain on 
feature- tracking CMR is associated with the pres-
ence of LVT. Furthermore, among patients with LVT, 
a greater apical to global radial strain percentual devi-
ation was found, suggesting the importance of apical 
radial strain reduction, especially when compared with 
surrounding myocardium, in thrombus formation. To 
the best of our knowledge, this is the first evidence 
suggesting the possible ability of feature- tracking CMR 
in identifying patients at risk for LVT formation after MI. 
Larger studies will be needed to validate our results 
and investigate their clinical implications.

ARTICLE INFORMATION
Received November 14, 2021; accepted February 21, 2022.

Affiliations
Cardiology Unit, Department of Cardiac, Thoracic, Vascular Sciences and 
Public Health, University of Padua Medical School, Padova, Italy (G.B., F.C., 
M.D.L., A.C., A.C., A.C., A.B., D.C., G.T., S.I., M.P.M.); and Radiology Unit, 
Department of Medicine, Institute of Radiology, University of PaduaItaly, Italy  
(R.M., G.D.C.).

Sources of Funding
None.

Disclosures
None.

REFERENCES
 1. Bulluck H, Chan MHH, Paradies V, Yellon RL, Ho HH, Chan MY, Chin 

CWL, Tan JW, Hausenloy DJ. Incidence and predictors of left ventricular 
thrombus by cardiovascular magnetic resonance in acute ST- segment 
elevation myocardial infarction treated by primary percutaneous 
coronary intervention: a meta- analysis. J Cardiovasc Magn Reson. 
2018;20:72. doi: 10.1186/s1296 8- 018- 0494- 3

 2. Olsen FJ, Pedersen S, Galatius S, Fritz- Hansen T, Gislason G, Biering- 
Sørensen T. Association between regional longitudinal strain and left 
ventricular thrombus formation following acute myocardial infarction. Int 
J Cardiovasc Imaging. 2020;36:1271– 1281. doi: 10.1007/s1055 4- 020- 
01825 - 5

 3. Eitel I, Stiermaier T, Lange T, Rommel K- P, Koschalka A, Kowallick JT, 
Lotz J, Kutty S, Gutberlet M, Hasenfuß G, et al. Cardiac magnetic reso-
nance myocardial feature tracking for optimized prediction of cardiovas-
cular events following myocardial infarction. JACC Cardiovasc Imaging. 
2018;11:1433– 1444. doi: 10.1016/j.jcmg.2017.11.034

D
ow

nloaded from
 http://ahajournals.org by on June 30, 2022

https://doi.org/10.1186/s12968-018-0494-3
https://doi.org/10.1007/s10554-020-01825-5
https://doi.org/10.1007/s10554-020-01825-5
https://doi.org/10.1016/j.jcmg.2017.11.034

